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=XVDPPHQIDVVXQJ
$XVJDQJVODJH
*HQRPH(GLWLQJ9HUIDKUHQHUP|JOLFKHQGLH9HUlQGHUXQJGHV(UEJXWV SUl]LVHU XQGHLQIDFKHU
DOVMHPDOV]XYRU6LHKDEHQVLFKLQGHQOHW]WHQ-DKUHQLQ*UXQGODJHQIRUVFKXQJXQGDQJHZDQG
WHU)RUVFKXQJUDVFKYHUEUHLWHW$QGHUVDOVEHLIUKHUHQ$QVlW]HQGHU*HQWHFKQLNVLQGEHVWLPP
WH$UWHQ GHU PLW *HQRPH (GLWLQJ9HUIDKUHQ HU]HXJWHQ JHQHWLVFKHQ 9HUlQGHUXQJ QLFKW PHKU
QDFKZHLVEDU
*HQRPH(GLWLQJZLUGIUXQWHUVFKLHGOLFKH=ZHFNHQEHQXW]W ,QGHU*UXQGODJHQIRUVFKXQJZHU
GHQGDPLWGLH(LJHQVFKDIWHQXQG)XQNWLRQYRQ*HQHQE]Z'1$6HTXHQ]HQXQWHUVXFKW,QGHU
KXPDQPHGL]LQLVFKHQ)RUVFKXQJZLUGDQSUlYHQWLYHQRGHU WKHUDSHXWLVFKHQ$QZHQGXQJHQJH
DUEHLWHW,QGHU3IODQ]HQIRUVFKXQJZLUG*HQRPH(GLWLQJHLQJHVHW]WXP3IODQ]HQJHJHQ.UDQN
KHLWHQXQG8PZHOWHLQIOVVHUHVLVWHQW]XPDFKHQRGHUGHUHQ:DFKVWXPXQG4XDOLWlW]XYHUlQ
GHUQ ,Q GHU 7LHU]XFKW ZHUGHQ PLW GHP (LQVDW] YRQ *HQRPH (GLWLQJ .UDQNKHLWVUHVLVWHQ]HQ
9HUEHVVHUXQJHQGHU)OHLVFKTXDOLWlWRGHUGHU:DFKVWXPVPHUNPDOHYRQ7LHUHQDQJHVWUHEW*H
QH'ULYH$QZHQGXQJHQGLH*HQRPH(GLWLQJHLQVHW]HQN|QQWHQVRJDU2UJDQLVPHQLQJDQ]HQ
gNRV\VWHPHQ JH]LHOW YHUlQGHUQ XP EHLVSLHOVZHLVH .UDQNKHLWVEHUWUDJXQJHQ GXUFK ,QVHNWHQ
]XYHUKLQGHUQ
'LH $QZHQGXQJHQ YRQ *HQRPH (GLWLQJ VLQG PLW XQWHUVFKLHGOLFKHQ SRVLWLYHQ XQG QHJDWLYHQ
(UZDUWXQJHQKLQVLFKWOLFKGHU$XVZLUNXQJHQDXI,QGLYLGXHQ*HVHOOVFKDIWRGHU8PZHOWYHUNQSIW
.RQWURYHUVHQEHVWHKHQ LQ%H]XJDXIGLHVHP|JOLFKHQ$XVZLUNXQJHQGLH6LFKHUKHLWGLHHWKL
VFKH %HXUWHLOXQJ XQG GLH VR]LDOH (UZQVFKWKHLW YHUVFKLHGHQHU$QZHQGXQJVIlOOH$XVVHUGHP
ZLUGGLH$QJHPHVVHQKHLWEHVWHKHQGHUUHFKWOLFKHU5DKPHQEHGLQJXQJHQGLVNXWLHUW,Q/DQGZLUW
VFKDIW XQG /HEHQVPLWWHOKHUVWHOOXQJ LVW XPVWULWWHQ ZLH *HQRPH (GLWLQJ2UJDQLVPHQ UHFKWOLFK
HLQ]XVWXIHQVLQG
=LHOVHW]XQJGHU6WXGLH
'LH YRUOLHJHQGH LQWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJEHVFKlIWLJW VLFKPLW*HQRPH(GL
WLQJ9HUIDKUHQ XQG GHUHQ 1XW]XQJ LQ XQWHUVFKLHGOLFKHQ$QZHQGXQJVIHOGHUQ LP %HUHLFK +X
PDQPHGL]LQPLW;HQRWUDQVSODQWDWLRQVRPDWLVFKHU*HQWKHUDSLHVRZLH.HLPEDKQWKHUDSLHLQGHU
/DQGZLUWVFKDIW PLW 3IODQ]HQ XQG 7LHU]XFKW VRZLH GDUEHU KLQDXV PLW *HQH 'ULYH$QZHQ
GXQJHQ'LH8QWHUVXFKXQJHU|UWHUWGHQGHU]HLWLJHQ6WDQGGHU)RUVFKXQJXQG$QZHQGXQJYRQ
*HQRPH(GLWLQJ9HUIDKUHQLQGLHVHQ%HUHLFKHQ'LH7HFKQLNIROJHQDEVFKlW]XQJLGHQWLIL]LHUWXQG
XQWHUVXFKW&KDQFHQXQG5LVLNHQ3RWHQ]LDOHXQG8QNODUKHLWHQVRZLHP|JOLFKHJHVHOOVFKDIWOLFKH
$XVZLUNXQJHQGLHVHU9HUIDKUHQXQG LKUHU$QZHQGXQJHQ$XVVHUGHP IUDJW VLH LQZLHIHUQ=LHO
VHW]XQJHQGHUXQWHUVXFKWHQ$QZHQGXQJHQGLHELVKHUPLWDQGHUHQ0HWKRGHQGHU*HQWHFKQLN
YHUIROJWZRUGHQVLQGDXIJUXQGGHU1XW]XQJYRQ*HQRPH(GLWLQJQHXEHZHUWHWZHUGHQPVVHQ
6LH QLPPW HLQH$QDO\VH EHVWHKHQGHU UHFKWOLFKHU 5DKPHQEHGLQJXQJHQ XQG$QVDW]SXQNWH IU
GHUHQ$QSDVVXQJYRU6LHXQWHUVXFKWGHQHWKLVFKHQ'LVNXUVXQGGDULQDXIWDXFKHQGH$UJXPHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
WHIUGLHMHZHLOLJH%HXUWHLOXQJGLHVHU7HFKQRORJLH'DUEHUKLQDXVLGHQWLIL]LHUWXQGGLVNXWLHUWGLH
6WXGLHP|JOLFKHZLUWVFKDIWOLFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJLQGHU6FKZHL]
)RUVFKXQJVGHVLJQXQGPHWKRGHQ
'LH6WXGLHYHUIROJWHLQHQLQWHUGLV]LSOLQlUHQ$QVDW]XQGNRPELQLHUWXQWHUVFKLHGOLFKHPHWKRGLVFKH
=XJlQJH
x 5HFKHUFKH $XVZHUWXQJ XQG 'LVNXVVLRQ YRQ )DFKOLWHUDWXU NRPELQLHUW PLW TXDOLWDWLYHQ
([SHUWLQQHQ XQG ([SHUWHQLQWHUYLHZV ELOGHQ GLH *UXQGODJH IU GLH $QDO\VH XQG $XV
DUEHLWXQJ GHU WHFKQLVFKHQ 0|JOLFKNHLWHQ XQG *UHQ]HQ GHV *HQRPH (GLWLQJV IU YHU
VFKLHGHQH =ZHFNH VRZLH GHU %HXUWHLOXQJ GDPLW YHUEXQGHQHU &KDQFHQ 5LVLNHQ XQG
ZHLWHUHU$XVZLUNXQJHQ
x :RUNVKRSV PLW 6FKZHL]HU 6WDNHKROGHUQ |IIQHQ GDV 3URMHNW IU XQWHUVFKLHGOLFKH VR]LDOH
3HUVSHNWLYHQDXI ]ZHL DXVJHZlKOWH$QZHQGXQJVIlOOHGHV*HQRPH(GLWLQJV±.HLPEDKQ
WKHUDSLHXQG3IODQ]HQ]XFKW
x (LQ 5HFKWVJXWDFKWHQ DQDO\VLHUW GLH JHVHW]OLFKHQ 5DKPHQEHGLQJXQJHQ YHUVFKLHGHQHU
$QZHQGXQJHQYRQ*HQRPH(GLWLQJXQGLGHQWLIL]LHUWJHVHW]JHEHULVFKH1RWZHQGLJNHLWHQXQG
0|JOLFKNHLWHQ
x 'LH$QDO\VH DXVJHZlKOWHU 6WHOOXQJQDKPHQ ]HLFKQHW GHQ HWKLVFKHQ 'LVNXUV XP*HQRPH
(GLWLQJLP%HUHLFK+XPDQPHGL]LQQDFK
x (LQHH[SORUDWLYH2QOLQH8QWHUQHKPHQVEHIUDJXQJ6FKZHL]HU%HWULHEHDXV3KDUPD]LH XQG
/DQGZLUWVFKDIW JLEW HUVWH (LQEOLFNH LQ P|JOLFKH |NRQRPLVFKH ,PSOLNDWLRQHQ YRQ *HQRPH
(GLWLQJ
(LQH%HJOHLWJUXSSHDXV([SHUWLQQHQXQG([SHUWHQPLWXQWHUVFKLHGOLFKHQGLV]LSOLQlUHQXQGLQVWL
WXWLRQHOOHQ +LQWHUJUQGHQ EHJOHLWHWH GLH 6WXGLH XQG XQWHUVWW]WH GDV 3URMHNWWHDP LP )RU
VFKXQJVSUR]HVVPLW5FNPHOGXQJHQXQG+LQZHLVHQ
(UJHEQLVVH
*UXQGODJHQGHV*HQRPH(GLWLQJV0|JOLFKNHLWHQXQG+HUDXVIRUGHUXQJHQ
*HQRPH(GLWLQJ9HUIDKUHQZLH=LQNILQJHU1XNOHDVH=)17UDQVFULSWLRQ$FWLYDWRU/LNH(IIHFWRU
1XNOHDVH7$/(1RGHU&OXVWHUHG5HJXODUO\,QWHUVSDFHG6KRUW3DOLQGURPLF5HSHDWV&5,635
EHVWHKHQDXVHLQHU©6RQGHª3URWHLQRGHU51$XQGHLQHU©6FKHUHª1XNOHDVH6LHN|QQHQ
VR KHUJHVWHOOW ZHUGHQ GDVV GLH ©6RQGHª DQ HLQHU YRUGHILQLHUWHQ 6WHOOH YRQ'1$ ELQGHW ZR
GDQQ GLH ©6FKHUHª HLQHQ 'RSSHOVWUDQJEUXFK KHUYRUUXIW 'HU 'RSSHOVWUDQJEUXFK LQLWLLHUW ]HOO
HLJHQH5HSDUDWXUPHFKDQLVPHQGLHIUGLHHUZQVFKWH9HUlQGHUXQJGHU'1$JHQXW]WZHUGHQ
*HQRPH(GLWLQJNDQQXD*HQHDXVVFKDOWHQ.QRFNRXW'1$$EVFKQLWWHHLQIJHQ.QRFNLQ
RGHU JDQ]H$EVFKQLWWH O|VFKHQ 'HOHWLRQ(V LVWP|JOLFK'1$RKQH(LQEULQJHQ YRQ)UHPG
'1$ ]X YHUlQGHUQ RGHU '1$9RUODJHQ GHU HLJHQHQ &LVJHQH RGHU HLQHU IUHPGHQ $UW
7UDQVJHQH HLQ]XEULQJHQ &5,6356\VWHPH VLQG GLH DP KlXILJVWHQ HLQJHVHW]WHQ *HQRPH
(GLWLQJ6\VWHPH 6LH VLQG LP 9HUJOHLFK ]X =)1 XQG 7$/(1 DP HLQIDFKVWHQ XQG NRVWHQ
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=XVDPPHQIDVVXQJ 
JQVWLJVWHQ KHU]XVWHOOHQ XQG N|QQHQ VRJDU PHKUHUH JHQHWLVFKH 9HUlQGHUXQJHQ JOHLFK]HLWLJ
KHUYRUUXIHQ
*HQRPH(GLWLQJ6\VWHPHVWHKHQWURW]LKUHUK|KHUHQ3Ul]LVLRQXQGHLQIDFKHUHQ$QZHQGXQJYRU
WHFKQLVFKHQ+HUDXVIRUGHUXQJHQ6FKQHLGHWGDV*HQRPH(GLWLQJ6\VWHPDQHLQHUXQHUZQVFK
WHQ6WHOOHGHU'1$VRN|QQHQ2II7DUJHW(IIHNWHDXIWUHWHQZDVVLFKXQWHU8PVWlQGHQDXIGLH
)XQNWLRQGHU=HOOHRGHUGHV2UJDQLVPXVDXVZLUNW'LH9HUPHLGXQJXQGGLH,GHQWLILNDWLRQGLHVHU
2II7DUJHW(IIHNWH XQG LKUHU$XVZLUNXQJHQ VLQG NRPSOH[$XVVHUGHPNDQQGHU'RSSHOVWUDQJ
EUXFKDQGHU LQWHQGLHUWHQ6WHOOHDXIHLQHDQGHUH$UWXQG:HLVHYRQVWDWWHQJHKHQDOVJHSODQW
ZDU XQGGDV(UJHEQLV YHUlQGHUQ LQGLHVHQ)lOOHQZLUG YRQ2Q7DUJHW(IIHNWHQJHVSURFKHQ
%HLHLQHU0RVDLNELOGXQJZHUGHQZLHGHUXPQLFKWDOOHDQYLVLHUWHQ=HOOHQ LQHLQHP2UJDQLVPXV
JOHLFKPlVVLJPRGLIL]LHUWZDVGLH:LUNXQJGHV(LQJULIIVYHUULQJHUQRGHUDQGHUH$XVZLUNXQJHQ
KHUYRUUXIHQ NDQQ 'LH (LQEULQJXQJ YRQ *HQRPH (GLWLQJ6\VWHPHQ LQ GLH DQYLVLHUWHQ =HOOHQ
PLWWHOVXQWHUVFKLHGOLFKHU9HNWRUHQVRZLHPDQJHOQGHV:LVVHQEHUGLH)XQNWLRQYRQXQGEHU
:HFKVHOZLUNXQJHQ]ZLVFKHQ*HQHQVLQGZHLWHUH+HUDXVIRUGHUXQJHQ
;HQRWUDQVSODQWDWLRQ
;HQRWUDQVSODQWDWLRQ LVW GLH 7UDQVSODQWDWLRQ YRQ =HOOHQ *HZHEHQ XQG 2UJDQHQ ]ZLVFKHQ
YHUVFKLHGHQHQ6SH]LHV'LH;HQRWUDQVSODQWDWLRQYRQ6FKZHLQHQ]X0HQVFKHQZLUGDQJHVWUHEW
XP HLQHQ EHVWHKHQGHQ0DQJHO DQPHQVFKOLFKHQ 6SHQGHURUJDQHQ ]X O|VHQ 'LH JHQHWLVFKH
9HUlQGHUXQJGHU6FKZHLQHDOV2UJDQTXHOOH LVW HLQH9RUDXVVHW]XQJ XPVWDUNH$EVWRVVXQJV
UHDNWLRQHQJHJHQGDVIUHPGH2UJDQ LPPHQVFKOLFKHQ.|USHU]XYHUKLQGHUQ*HQRPH(GLWLQJ
HUOHLFKWHUW XQG EHVFKOHXQLJW GLHVH JHQHWLVFKH 0RGLILNDWLRQ GHU 6FKZHLQH 0LWWHOV *HQRPH
(GLWLQJN|QQHQDXFKSRWHQ]LHOOJHIlKUOLFKH5HWURYLUHQDXVGHP*HQRPGHU6FKZHLQHHQWIHUQW
ZHUGHQ,Q7LHUYHUVXFKHQPLW3DYLDQHQZXUGHQPLWPHKUIDFKJHQRPHGLWLHUWHQ6FKZHLQHQXQG
DQJHSDVVWHU0HGLNDPHQWLHUXQJGHXWOLFKYHUOlQJHUWHhEHUOHEHQV]HLWHQGHUHPSIDQJHQGHQ9HU
VXFKVWLHUHHUUHLFKW±LQVEHVRQGHUHEHL2UJDQHQZLH+HU]RGHU1LHUH7URW]KRKHU(UZDUWXQJHQ
ZXUGHQ ELVODQJ NHLQH NOLQLVFKHQ 6WXGLHQ DP 0HQVFKHQ PLW 2UJDQHQ YRQ JHQRPHGLWLHUWHQ
6FKZHLQHQ YRUJHQRPPHQ8QJHDFKWHW HLQHUP|JOLFKHQHUIROJUHLFKHQ5HDOLVLHUXQJGHU;HQR
WUDQVSODQWDWLRQ EHVWHKHQZHLWHUKLQ HWKLVFKH.RQWURYHUVHQ LQ%H]XJDXI7LHUUHFKWH ,GHQWLWlWV
IUDJHQ XQG XQHUZQVFKWH VR]LDOH %HJOHLWHUVFKHLQXQJHQ (LQH $OWHUQDWLYVWUDWHJLH ]XU ;HQR
WUDQVSODQWDWLRQZlUHXDGLH8PJHVWDOWXQJGHVEHVWHKHQGHQ6\VWHPVGHU7UDQVSODQWDWLRQYRQ
0HQVFK]X0HQVFK$OORWUDQVSODQWDWLRQ
6RPDWLVFKH*HQWKHUDSLH
6RPDWLVFKH*HQWKHUDSLH]LHOWDXIXUVlFKOLFKH+HLOXQJYRQ(UNUDQNXQJHQDEGLHDXIJUXQGYRQ
9HUlQGHUXQJHQLP(UEJXWHQWVWHKHQ%HWURIIHQH*HQHZHUGHQJH]LHOWLQGHQ.|USHU]HOOHQYHU
lQGHUWHQWZHGHUGLUHNW LPEHWURIIHQHQ.|USHU(in vivo)RGHU LQ=HOOHQDXVVHUKDOEGHV.|USHUV
(ex vivo) LP/DERU (in vitro) GLHGDQQ LQGHQ.|USHUGHV3DWLHQWHQRGHUGHU3DWLHQWLQHLQJH
EUDFKWZHUGHQ'LH9HUlQGHUXQJHQZHUGHQQLFKWDQGLH1DFKNRPPHQGHUEHKDQGHOWHQ3HUVRQ
YHUHUEW$QVlW]H VRPDWLVFKHU*HQWKHUDSLH ]LHOHQ DXI GLH+HLOXQJ XQWHUVFKLHGOLFKHU JHQHWLVFK
EHGLQJWHU.UDQNKHLWHQGLH(OLPLQLHUXQJYRQ5HWURYLUHQLP*HQRPGHU%HWURIIHQHQ]%KXPD
QHV ,PPXQGHIL]LHQ]YLUXV +,9 QHXH )RUPHQ GHU ,PPXQWKHUDSLH EHL .UHEV RGHU GLH GLUHNWH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
%HNlPSIXQJ YRQ .UHEV]HOOHQ DE %HUHLWV YRU GHU (QWZLFNOXQJ YRQ *HQRPH (GLWLQJ ZXUGHQ
PHKUHUHVRPDWLVFKH*HQWKHUDSLHQPLWXQWHUVFKLHGOLFKHP(UIROJHQWZLFNHOWJHWHVWHWXQG]XP
7HLO ]XJHODVVHQ:lKUHQG HLQLJH %HKDQGHOWH DQ GHQ1HEHQZLUNXQJHQ VRPDWLVFKHU 7KHUDSLH
VWDUEHQNRQQWHQDQGHUHJHKHLOWZHUGHQ LQVEHVRQGHUHEHL(UNUDQNXQJHQRKQH7KHUDSLHDOWHU
QDWLYHQZLUGHLQHUVWHU(LQVDW]]ZHFNVRPDWLVFKHU*HQWKHUDSLHJHVHKHQ
*HQRPH (GLWLQJ NDQQ VRPDWLVFKH *HQWKHUDSLH SUl]LVHU ZLUNVDPHU XQG HLQIDFKHU PDFKHQ
(UVWH NOLQLVFKH 6WXGLHQ GLH =)1 XQG 7$/(1 QXW]HQ ILQGHQ EHUHLWV VWDWW 7KHUDSLHQ PLW
&5,635&DVVLQGGHU]HLWLQ(QWZLFNOXQJ(LQH]HQWUDOH+HUDXVIRUGHUXQJVWHOOWGLHJH]LHOWHXQG
DXVUHLFKHQGH(LQEULQJXQJGHU*HQRPH(GLWLQJ6\VWHPHLQGLH]XEHKDQGHOQGHQ.|USHU]HOOHQ
GXUFK 9HNWRUHQ GDU0LW 9HNWRUHQ VHOEVW VLQG XQWHU 8PVWlQGHQ 1HEHQZLUNXQJHQ YHUEXQGHQ
$XVVHUGHPVLQGGLH$XVZLUNXQJHQYRQ2QXQG2II7DUJHW(IIHNWHQYHUVFKLHGHQHUVRPDWLVFKHU
*HQWKHUDSLHQ]XNOlUHQ*HVHOOVFKDIWOLFKVWHOOWVLFKGLH)UDJHQDFKGHU)LQDQ]LHUXQJGHUGHU]HLW
KRKHQ.RVWHQVRPDWLVFKHU*HQWKHUDSLH
.HLPEDKQWKHUDSLH
=HOOHQ GHU .HLPEDKQ HQWKDOWHQ GLH YROOVWlQGLJH JHQHWLVFKH ,QIRUPDWLRQ GLH DQ 1DFKNRPPHQ
YHUHUEWZHUGHQNDQQ.HLPEDKQWKHUDSLHYHUlQGHUWGLH'1$GHU1DFKNRPPHQGXUFKJHQHWLVFKH
0RGLILNDWLRQ YRQ (L]HOOHQ 6SHUPLHQYRUJlQJHU]HOOHQ 6SHUPLHQ RGHU EHIUXFKWHWHQ (L]HOOHQ 'LH
9HUKLQGHUXQJYRQ(UENUDQNKHLWHQZLUGDOV]HQWUDOHU(LQVDW]]ZHFNYRQ.HLPEDKQWKHUDSLHJHVH
KHQMHGRFKN|QQWHDXFKGLH$XVZDKORGHU9HUEHVVHUXQJJHQHWLVFKEHGLQJWHU)lKLJNHLWHQDQJH
VWUHEWZHUGHQGDVVRJHQDQQWH+XPDQ(QKDQFHPHQW
'LH)XQNWLRQHQXQG:HFKVHOZLUNXQJHQYRQ*HQHQEHLP0HQVFKHQVLQGGHU]HLWXQ]XUHLFKHQG
YHUVWDQGHQZHVKDOEGLH)ROJHQYRQ*HQRPH(GLWLQJGHU.HLPEDKQXQJHZLVVVLQG ,Q/DERU
YHUVXFKHQPLW (PEU\RQHQ KDEHQ VLFK GDUEHU KLQDXV2II XQG2Q7DUJHW(IIHNWH VRZLH0R
VDLNELOGXQJHQJH]HLJW GHUHQ$XVZLUNXQJHQDXI GHQ2UJDQLVPXVVFKZHUHLQ]XVFKlW]HQVLQG
hEHU6LFKHUKHLWVIUDJHQKLQDXVZHUGHQ.HLPEDKQHLQJULIIHDXVVR]LDOHQXQGHWKLVFKHQ*UQGHQ
NRQWURYHUVGLVNXWLHUW ,P=HQWUXPGHU'HEDWWH VWHKHQ)UDJHQQDFKGHQ'HILQLWLRQHQYRQ*H
VXQGKHLWXQG.UDQNKHLWXQGGHU/HJLWLPLWlWYRQ(LQJULIIHQLQGLH.HLPEDKQIUEHVWLPPWH=ZH
FNH.HLPEDKQHLQJULIIHVLQGLQYLHOHQ/lQGHUQDXFKLQGHU6FKZHL]YHUERWHQ(UENUDQNKHLWHQ
N|QQHQ LQ YLHOHQ )lOOHQ GXUFK EHUHLWV P|JOLFKH XQG ]XJHODVVHQH ,QYLWUR)HUWLOLVDWLRQ XQG
3UlLPSODQWDWLRQVGLDJQRVWLN YHUKLQGHUW ZHUGHQ ZHVKDOE GLH 1RWZHQGLJNHLW YRQ .HLPEDKQHLQ
JULIIHQKLQWHUIUDJWZLUG
:LVVHQVFKDIWOHULQQHQ XQG:LVVHQVFKDIWOHU VHKHQ .HLPEDKQHLQJULIIH LQ =XNXQIW SULQ]LSLHOO DOV
P|JOLFKDQ$PHKHVWHQZLUGLKU(LQVDW]EHLPRQRJHQHQ(UNUDQNXQJHQJHVHKHQ'HUGHU]HLWL
JH6WDQGYRQ:LVVHQVFKDIWXQG7HFKQLNZLUGDOVXQ]XUHLFKHQGEHXUWHLOWXP.HLPEDKQHLQJULIIH
DP0HQVFKHQ]X]XODVVHQ'HVVHQXQJHDFKWHWZXUGHQLQ&KLQDHUVWHQLFKWJHQHKPLJWH
.HLPEDKQHLQJULIIHDP0HQVFKHQGXUFKJHIKUW ,P=XJHHLQHUNQVWOLFKHQ%HIUXFKWXQJZXUGH
HLQ*HQPLWWHOV&5,635&DVLQ(PEU\RQHQYHUlQGHUWXPGLH.LQGHUUHVLVWHQWJHJHQ+,9]X
PDFKHQ'LH%HNDQQWJDEHGHV9HUVXFKVQDFK*HEXUWGHU.LQGHUKDWGLH'HEDWWHEHUGLH/HJL
WLPLWlWXQG8PVHW]XQJYRQ.HLPEDKQHLQJULIIHQHUQHXWDQJHIDFKW
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3IODQ]HQ]XFKW
,QGHU3IODQ]HQ]XFKWKDEHQVLFK*HQRPH(GLWLQJ0HWKRGHQLQVEHVRQGHUH&5,635VFKQHOOLQ
)RUVFKXQJXQG(QWZLFNOXQJHWDEOLHUW*HQRPH(GLWLQJZLUGIUGLH+HUVWHOOXQJYRQ5HVLVWHQ]HQ
JHJHQELRWLVFKHQRGHUDELRWLVFKHQ6WUHVVIUGLH9HUEHVVHUXQJGHU)XWWHURGHU/HEHQVPLWWHO
TXDOLWlWRGHUGLH9HUlQGHUXQJZHLWHUHUDJURQRPLVFKHU0HUNPDOHHLQJHVHW]W(UVWH)HOGYHUVX
FKHPLWYHUlQGHUWHQ3IODQ]HQZXUGHQEHUHLWVLQGHQ86$DEHUDXFKLQ(XURSDUHJLVWULHUWHWZD
IU 5DSV .DUWRIIHOQ XQG 3DSSHOQ .RPPHU]LHOOHU $QEDX EH]LHKXQJVZHLVH 9HUPDUNWXQJ YRQ
5DSVXQG6RMDGLHPLW*HQRPH(GLWLQJYHUlQGHUWZXUGHQILQGHWEHUHLWVLQGHQ86$XQG.DQD
GDVWDWW
1HEHQWHFKQLVFKHQ9RUWHLOHQGHV*HQRPH(GLWLQJV±GLH(GLWLHUXQJGHU3IODQ]HQILQGHWSUl]L
VHUHLQIDFKHUXQGVFKQHOOHUVWDWW±VHKHQ%HIUZRUWHULQQHQXQG%HIUZRUWHUGHV(LQVDW]HVYRQ
*HQWHFKQLN LQGHU/DQGZLUWVFKDIWGDV3RWHQ]LDOYRQ*HQRPH(GLWLQJDXFKGDULQEHVWHKHQGH
5HJXOLHUXQJHQ XQG 6WLJPDWD LQ %H]XJ DXI JHQWHFKQLVFK YHUlQGHUWH 2UJDQLVPHQ *92 ]X
YHUPHLGHQ:HUGHQSXQNWXHOOHRGHUNOHLQHUH9HUlQGHUXQJHQGHU'1$GHU3IODQ]HQYRUJHQRP
PHQODVVHQVLFKGLHVHEHLPGHU]HLWLJHQ6WDQGGHU7HFKQLNQLFKWYRQJHQHWLVFKHQ9HUlQGHUXQ
JHQLP5DKPHQNRQYHQWLRQHOOHU=FKWXQJRGHUQDWUOLFKHU0XWDWLRQHQXQWHUVFKHLGHQ:lKUHQG
LQGHQ86$XQGDQGHUHQ/lQGHUQGHUDUWLJHPLW*HQRPH(GLWLQJYHUlQGHUWH3IODQ]HQQLFKWDOV
*92NDWHJRULVLHUWZHUGHQZDV(QWZLFNOXQJVXQG=XODVVXQJVNRVWHQYHUULQJHUWXQGGHQ0DUNW
]XJDQJHUOHLFKWHUWKDWGHU(XURSlLVFKH*HULFKWVKRIVLHDOV*92HLQJHVWXIW'LH6FKZHL]N|QQ
WHVLFKGLHVHU(LQRUGQXQJDQVFKOLHVVHQRGHUHLQHOLEHUDOHUH$XVULFKWXQJHLQVFKODJHQ
$OV]HQWUDOHU8PVWDQGIUGHQ(UIROJRGHU0LVVHUIROJYRQ*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW
ZLUGGLH$N]HSWDQ]JHQRPHGLWLHUWHU3IODQ]HQXQGGDUDXVSURGX]LHUWHU/HEHQVPLWWHOGXUFKGHQ
+DQGHOXQGGLH.RQVXPHQWLQQHQXQG.RQVXPHQWHQJHVHKHQ'LHVHKlQJWXDPLWGHU%HXUWHL
OXQJGHU1DWUOLFKNHLWGHU3IODQ]HQGHP1XW]HQGHV*HQRPH(GLWLQJVGHU3URILWYHUWHLOXQJGHV
)UDPLQJVXQGZHLWHUHQVR]LDOHQ)DNWRUHQ]XVDPPHQ0|JOLFKH8PZHOWXQG*HVXQGKHLWVULVL
NHQYRQJHQRPHGLWLHUWHQ3IODQ]HQN|QQHQQLFKWSDXVFKDOVRQGHUQQXUIDOOZHLVHDEKlQJLJYRQ
GHU$UW GHU9HUlQGHUXQJ GHP=LHORUJDQLVPXVXQGGHP$QZHQGXQJV]ZHFNEHXUWHLOWZHUGHQ
1LFKW LQWHQGLHUWH1HEHQHIIHNWHGHUJHQHWLVFKHQ9HUlQGHUXQJ]%2II7DUJHW(IIHNWHVLQG]X
EHUFNVLFKWLJHQ'XUFK,PSRUWYRQQLFKWJHNHQQ]HLFKQHWHP6DDWJXW/HEHQVXQG)XWWHUPLWWHO
RGHU GHUHQ =XWDWHQ DXV JHQRPHGLWLHUWHQ 3IODQ]HQ HUJHEHQ VLFK WHFKQLVFKH UHFKWOLFKH XQG
NRPPXQLNDWLYH+HUDXVIRUGHUXQJHQ IU$QEDX 3URGXNWLRQ XQG+DQGHO YRQ /HEHQV XQG )XW
WHUPLWWHOQGLHHUVWQRFKLP'HWDLOJHNOlUWZHUGHQPVVHQ
7LHU]XFKW
*HQRPH(GLWLQJ9HUIDKUHQ KDEHQ LQ GHU7LHU]XFKW GDV3RWHQ]LDO GLH(IIL]LHQ] XQG3Ul]LVLRQ
JHQHWLVFKHU0RGLILNDWLRQVSUR]HVVH LP9HUJOHLFK ]X NODVVLVFKHU*HQWHFKQLN XQGDQGHUHQ9HU
IDKUHQGHXWOLFK]XHUK|KHQ)RUVFKXQJXQG(QWZLFNOXQJHUIROJHQHQWODQJHWDEOLHUWHU=LHOHNRQ
YHQWLRQHOOHU=FKWXQJ7LHUHNUDQNKHLWVUHVLVWHQWPDFKHQ0XVNHOPDVVHHUK|KHQ0LOFKTXDOLWlW
YHUlQGHUQRGHUDQGHUHlXVVHUHHUZQVFKWH(LJHQVFKDIWHQKHUYRUUXIHQ]%+RUQORVLJNHLWEHL
5LQGHUQ9HUlQGHUXQJGHU:ROOTXDOLWlWEHL6FKDIHQ$XFKDQ%LRSKDUPLQJEHLGHPGLH7LHUH
PHGL]LQLVFKJHQXW]WH6WRIIHLQLKUHQ.|USHUQSURGX]LHUHQZLUGJHDUEHLWHW'DVHUVWHWUDQVJHQH
IU/HEHQVPLWWHO]ZHFNHHQWZLFNHOWH7LHU±HLQ/DFKV±EHNDPQDFKHLQHPUXQG-DKUH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
GDXHUQGHQ3UR]HVVGLH=XODVVXQJDOV/HEHQVPLWWHOLQGHQ86$(LQPLW*HQRPH(GLWLQJYHU
lQGHUWHU7LODSLDPLWK|KHUHU)LOHWDXVEHXWHXQGVFKQHOOHUHP:DFKVWXPN|QQWHLQ$UJHQWL
QLHQ]XJHODVVHQZHUGHQ
5LVLNHQ IU 0HQVFK 7LHU XQG 8PZHOW DXVJHKHQG YRQ QLFKW LQWHQGLHUWHQ 1HEHQHIIHNWHQ GHU
JHQHWLVFKHQ9HUlQGHUXQJZHUGHQlKQOLFKZLHEHL3IODQ]HQGLVNXWLHUWXQGVLQGHEHQIDOOVQLFKW
SDXVFKDOEHXUWHLOEDU*HQRPH(GLWLQJN|QQWHGHQ7UHQG]XU5HGXNWLRQGHUJHQHWLVFKHQ'LYHU
VLWlWLQGHU7LHU]XFKWZHLWHUYHUVWlUNHQ'LHQLFKWLQWHQGLHUWH)UHLVHW]XQJYRQ*HQRPH(GLWLQJ
1XW]WLHUHQZLUG YHUJOLFKHQPLW 3IODQ]HQ DOVZHQLJHU NULWLVFK EHXUWHLOW DEHU LP%HUHLFK )LVFK
]XFKWDOVUHOHYDQWHV5LVLNRJHVHKHQ*HQRPH(GLWLQJN|QQWHVFKPHU]KDIWH(LQJULIIHLQGLH7LH
UH YHUKLQGHUQ ]% (QWKRUQXQJ EHL 5LQGHUQ GDPLW DEHU JOHLFK]HLWLJ LQ GHUHQ /HEHQVZHLVH
HLQJUHLIHQ$OVWHFKQLVFKH/|VXQJN|QQWH*HQRPH(GLWLQJXPIDVVHQGHUHXQGZHLWUHLFKHQGHUH
6WUDWHJLHQ HWZD GLH JHQHUHOOH 9HUEHVVHUXQJ YRQ+DOWXQJVEHGLQJXQJHQ KLQWDQVWHOOHQ (EHQ
IDOOVVWHOOHQVLFK)UDJHQQDFKGHU1DWUOLFKNHLWGHUDUWLJHU(LQJULIIHXQGGHUJHVHW]OLFKYHUDQNHU
WHQ:UGHGHU.UHDWXULP6FKZHL]HU.RQWH[W'DUEHUKLQDXVLVWGLH$N]HSWDQ]YRQ/HEHQVPLW
WHOQDXVVROFKHQ7LHUHQZLHDXFKLQGHU3IODQ]HQ]XFKWXQJHZLVV
*HQH'ULYH
*HQH'ULYHVVLQGVLFKVHOEVWYHUEUHLWHQGHJHQHWLVFKH0HFKDQLVPHQGLHEHZLUNHQGDVVJHQH
WLVFKH9HUlQGHUXQJHQYHUJOLFKHQPLWQRUPDOHQ9HUHUEXQJVYRUJlQJHQPLWHLQHUZHVHQWOLFKK|
KHUHQ:DKUVFKHLQOLFKNHLWDQ1DFKNRPPHQYHUHUEWZHUGHQ*HQH'ULYHVNRPPHQQDWUOLFKYRU
GRFKPLWWHOV*HQRPH(GLWLQJLQVEHVRQGHUHPLWWHOV&56,356\VWHPHQZLUGHLQ]LHOJHULFKWHWHU
(LQVDW] YRQ*HQH'ULYHVP|JOLFK ]XU9HUEUHLWXQJ YRQ HUZQVFKWHQ JHQHWLVFK EHGLQJWHQ(L
JHQVFKDIWHQ LQQHUKDOEZHQLJHU*HQHUDWLRQHQ LQHLQHU3RSXODWLRQ &RQYHUVLRQ'ULYHRGHU]XU
9HUNOHLQHUXQJRGHU$XVURWWXQJHLQHU3RSXODWLRQ6XSSUHVVLRQ'ULYH,P/DERUNRQQWHGLHSULQ
]LSLHOOH5HDOLVLHUEDUNHLWYRQ*HQH'ULYHVXDEHUHLWVDQ+HIHQ)UXFKWIOLHJHQXQG$QRSKHOHV
PFNHQQDFKJHZLHVHQZHUGHQ
*HQH 'ULYHV N|QQWHQ LQ .UDQNKHLWVSUlYHQWLRQ /DQGZLUWVFKDIW XQG 1DWXUVFKXW] $QZHQGXQJ
ILQGHQ$QGHU3UlYHQWLRQYRQ0DODULDGXUFKGLH$XVURWWXQJGHU$QRSKHOHVPFNHZLUGEHUHLWV
JHDUEHLWHW HLQ(LQVDW] YRQ*HQH'ULYHV N|QQWH ]XP%HLVSLHO VR DXVJHULFKWHW VHLQ GDVVQXU
PlQQOLFKH1DFKNRPPHQJH]HXJWZHUGHQZRGXUFKOHW]WHQGOLFKGLH3RSXODWLRQLQVJHVDPWUHGX
]LHUWZHUGHQZUGH XQG ]XVDPPHQEUHFKHQZUGH GLHhEHUWUDJXQJ YRQ0DODULDZlUH GDPLW
EHVFKUlQNW,QGHU/DQGZLUWVFKDIWZlUHGHU(LQVDW]YRQ*HQH'ULYHVJHJHQ6FKlGOLQJVSRSXOD
WLRQHQGHQNEDU'HU1DWXUVFKXW]N|QQWHGXUFK$XVURWWXQJLQYDVLYHUXQG|NRV\VWHPVFKlGLJHQ
GHU$UWHQSURILWLHUHQ
0LW*HQH'ULYHVVLQG%HGHQNHQYHUEXQGHQGLHYRUDOOHPDXIGLHKRKH,QYDVLYLWlWVROFKHU6\V
WHPH]XUFNJHIKUWZHUGHQN|QQHQ'LH.RQWUROOLHUEDUNHLWGHU UlXPOLFKHQXQG]HLWOLFKHQ$XV
EUHLWXQJHUVFKHLQWVFKZLHULJZHQQQLFKWXQP|JOLFKJHQDXVRZLHGLH5HYHUVLELOLWlWHLQHVVRO
FKHQ(LQVDW]HV'LH*HIDKUGHU$XVEUHLWXQJYRQ*HQH'ULYHVDXI DQGHUH3RSXODWLRQHQRGHU
GXUFK.UHX]XQJPLWDQGHUHQ$UWHQZLUGDOV%HGURKXQJIUgNRV\VWHPHXQG%LRGLYHUVLWlWDQJH
VHKHQ$QGHUVHLWV N|QQWHQ5HVLVWHQ]ELOGXQJHQ JHJHQ*HQH'ULYHV HLQWUHWHQ ZDV GLHVH XQ
ZLUNVDPPDFKHQZUGH'DV:LVVHQXPGLH5ROOHXQG)XQNWLRQYRQ$UWHQRGHU3RSXODWLRQHQLQ
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
=XVDPPHQIDVVXQJ 
gNRV\VWHPHQ LVWPLWXQWHUQLFKWKLQUHLFKHQGZDVGLH5LVLNRDEVFKlW]XQJHUVFKZHUW*HQH'UL
YHV N|QQWHQ XQYRUKHUJHVHKHQH 1HEHQHIIHNWH DXI )ORUD XQG )DXQD KDEHQ 8QEHDEVLFKWLJWH
)UHLVHW]XQJHQYRQ*HQH'ULYHVVLQGDXFKDXV)RUVFKXQJVDNWLYLWlWHQ LQJHVFKORVVHQHQ$QOD
JHQGHQNEDU(LQH*HIDKUN|QQWHHEHQIDOOVYRQHLQHUPLVVEUlXFKOLFKHQ9HUZHQGXQJRGHUYRQ
$QZHQGXQJHQIUPLOLWlULVFKH=ZHFNHDXVJHKHQ,QZLHIHUQGLHGHU]HLWLJHQ9HUIDKUHQGHU5LVL
NRDEVFKlW]XQJXQGGLHUHFKWOLFKHQ5HJXOLHUXQJHQIUHLQHQ8PJDQJPLW*HQH'ULYHVDXVUHL
FKHQLVW]XNOlUHQ$EVHKEDUH+HUDXVIRUGHUXQJHQOLHJHQKLHUEHLLQGHU(QWZLFNOXQJJHHLJQHWHU
0HWKRGHQGHU5LVLNRDEVFKlW]XQJDOVDXFKLQGHU*RYHUQDQFHYRQ*HQH'ULYHV
5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJLQGHU6FKZHL]
-HQDFK$QZHQGXQJYRQ*HQRPH(GLWLQJH[LVWLHUHQYHUVFKLHGHQHQDWLRQDOHXQGLQWHUQDWLRQDOH
JHVHW]OLFKH%HVWLPPXQJHQXQG5DKPHQEHGLQJXQJHQZHOFKHGLH1XW]XQJYRQ*HQRPH(GL
WLQJLQYHUVFKLHGHQHQ%HUHLFKHQUHJXOLHUHQ
Xenotransplantationen VRZRKONOLQLVFKH9HUVXFKHDOVDXFK6WDQGDUGEHKDQGOXQJHQVLQGLQGHU
6FKZHL]DXIJUXQGYRQ,QIHNWLRQVXQG*HVXQGKHLWVULVLNHQIUGHQ0HQVFKHQEHZLOOLJXQJVSIOLFK
WLJDEHUJUXQGVlW]OLFK]XWKHUDSHXWLVFKHQ=ZHFNHQHUODXEW,QGHU6FKZHL]H[LVWLHUHQ%HVWLP
PXQJHQ IU9RU XQG1DFKVRUJH GLHGHQ6FKXW]GHUEHKDQGHOWHQ ,QGLYLGXHQ GHV7LHUHVDOV
2UJDQTXHOOHXQGGHUZHLWHUHQ8PZHOW]%,QIHNWLRQVULVLNHQIU'ULWWHEHWUHIIHQ5LVLNHQXQG
1XW]HQ VLQG GDEHL DE]XZlJHQ %HVWLPPXQJHQ KLQVLFKWOLFK GHU 7LHUZUGH PVVHQ HEHQIDOOV
EHDFKWHWZHUGHQ*HQRPH(GLWLQJKDW GDV3RWHQ]LDO GLH5LVLNRHLQVFKlW]XQJYRQ;HQRWUDQV
SODQWDWLRQ ]X YHUlQGHUQ YRU DOOHP GXUFK GLH 9HUPLQGHUXQJ YRQ$EVWRVVXQJVUHDNWLRQHQ XQG
GDV5LVLNRGXUFK5HWURYLUHQ
Somatische Gentherapie LVW LQGHU6FKZHL]]XOlVVLJZHQQVLHGLDJQRVWLVFKH WKHUDSHXWLVFKH
RGHUSUlYHQWLYH=ZHFNHYHUIROJWKeimbahneingriffeVLQGGHPJHJHQEHULQGHU6FKZHL]GXUFK
GLHQDWLRQDOH*HVHW]JHEXQJXQGGLHUDWLIL]LHUWH%LRPHGL]LQNRQYHQWLRQYHUERWHQ=ZDUHUVFKHLQW
GHU]HLWDXIJUXQGGHVXQ]XUHLFKHQGHQ:LVVHQVVWDQGHVXQGHLQHUXQVLFKHUHQ7HFKQLNHLQ9HUERW
ZHLWHUKLQXQXPVWULWWHQMHGRFKNDQQVLFKGLHVlQGHUQZHQQVLFKGDV5LVLNR1XW]HQ9HUKlOWQLV
PLWZHLWHUHU)RUVFKXQJXQG(QWZLFNOXQJYHUVFKLHEW ,Q%H]XJDXI*UXQGODJHQIRUVFKXQJVWHOOW
VLFKGLH)UDJHQDFKGHU5HJXOLHUXQJGHUEmbryonenforschung mit Genome Editing:lKUHQG
)RUVFKXQJDQEHU]lKOLJHQ(PEU\RQHQXQGGLH+HUVWHOOXQJYRQ(PEU\RQHQ IU)RUVFKXQJV
]ZHFNH LQ GHU 6FKZHL] YHUERWHQ VLQG LVW GLH )RUVFKXQJ DQ HPEU\RQDOHQ 6WDPP]HOOHQ DXV
EHU]lKOLJHQ(PEU\RQHQLP/DERUJUXQGVlW]OLFKHUODXEW
%HL Pflanzen- und Tierzüchtung VWHKWUHFKWOLFKGLH(LQRUGQXQJYRQPLW*HQRPH(GLWLQJYHUlQ
GHUWHQ2UJDQLVPHQLP9RUGHUJUXQG-HQDFKGHPREHVVLFKXPJHQWHFKQLVFKYHUlQGHUWH2U
JDQLVPHQ*92KDQGHOWRGHUQLFKW LVWGLH5HJXOLHUXQJXQWHUVFKLHGOLFK/DXW8UWHLOGHV(XUR
SlLVFKHQ*HULFKWVKRIV IDOOHQ*HQRPH (GLWLQJ2UJDQLVPHQ QLFKW XQWHU GLH VRJHQDQQWH0XWD
JHQHVH$XVQDKPHXQGZHUGHQDOV*92EHXUWHLOW0XWDJHQHVH9HUIDKUHQYHUlQGHUQGDV(UE
JXWYRQ2UJDQLVPHQXQJH]LHOWDEHURKQH+LQ]XIJHQYRQIUHPGHP*HQPDWHULDO'LHUHFKWOLFKH
.DWHJRULH ©0XWDJHQHVHª XPIDVVW MHGRFK QXU VROFKH 9HUIDKUHQ GLH ]XP =HLWSXQNW GHU )HVW
OHJXQJGLHVHU5HJHOXQJDOV9HUIDKUHQGLHVHU.DWHJRULHYHUVWDQGHQZRUGHQVLQG0LW*HQRPH
(GLWLQJYHUlQGHUWH2UJDQLVPHQZXUGHQKLQJHJHQDOV*92GHNODULHUW'LH6FKZHL]KDWGLH0|J
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
OLFKNHLWGHUQXQPHKUUHVWULNWLYHUHQ$XVOHJXQJGHU(85HJXOLHUXQJ]XIROJHQRGHUHLQHOLEHUDOH
UH ©LQQRYDWLRQVIUHXQGOLFKHUHª 5HJXOLHUXQJ IU *HQRPH (GLWLQJ ]X HQWZLFNHOQ 'LH LQ GHU
6FKZHL]YHUIDVVXQJVUHFKWOLFK IHVWJHVFKULHEHQH©:UGHGHU.UHDWXUªVWHFNWGHQ5DKPHQGHU
1XW]XQJ YRQ*HQRPH(GLWLQJZHLWHU DE QXU ZHQQ9RUWHLOH GHV*HQRPH(GLWLQJV HWZD YRQ
1XW]WLHUHQ DXVUHLFKHQG NRQNUHWLVLHUW VLQG NDQQ GLH:UGH GHU .UHDWXU KLQWHU GLHVH DQGHUHQ
VFKW]HQVZHUWHQ,QWHUHVVHQZLHHWZD(UQlKUXQJVVLFKHUKHLW]XUFNWUHWHQ
Gene Drive-$QZHQGXQJHQVLQGHEHQIDOOVYRQGLHVHU(LQRUGQXQJYRQ*HQRPH(GLWLQJ2UJDQLV
PHQDOV*92EHWURIIHQ'DUEHUKLQDXVVWHOOHQVLFKEHLGLHVHU$QZHQGXQJ)UDJHQQDFK%LRVL
FKHUKHLWXQG%LRGLYHUVLWlWDXFKYRUGHP+LQWHUJUXQGYRQ$XVZLUNXQJHQGLHQDWLRQDOH*UHQ]HQ
EHUVFKUHLWHQN|QQHQ'LHVH$VSHNWHVLQGLQLQWHUQDWLRQDOHQ$ENRPPHQZLHGHP&DUWDJHQD
3URWRNROOGDULQLQVEHVRQGHUHGHP9RUVRUJHSULQ]LSEHKDQGHOW,P%HUHLFKGHU%LRVHFXULW\EH
VWHKHQLQGHU6FKZHL]OHJLVODWLYH6SLHOUlXPH]XULQVEHVRQGHUHUHVWULNWLYHUHQ5HJXOLHUXQJYRQ
*HQH'ULYHV
(WKLVFKHU'LVNXUV
'LH (QWZLFNOXQJ YRQ *HQRPH (GLWLQJ9HUIDKUHQ KDW HWKLVFKH 5HIOH[LRQHQ DQJHVWRVVHQ 'LH
XQWHUVXFKWHQ 'HEDWWHQ ]X*HQRPH (GLWLQJ LQ GHU +XPDQPHGL]LQ VFKOLHVVHQ DQ YHUJDQJHQH
XQGODXIHQGH'HEDWWHQ]XU*HQWKHUDSLH]XU3UlLPSODQWDWLRQVGLDJQRVWLNRGHU]XU)RUVFKXQJDQ
HPEU\RQDOHQ6WDPP]HOOHQDQ'HUHLQJHEUJHUWH%HJULII©*HQRPH(GLWLQJªYHUPLWWHOWJU|VVHUH
3Ul]LVLRQ XQG JHULQJHUH )HKOHUDQIlOOLJNHLW GHU QHXHQ JHJHQEHU lOWHUHQ9HUIDKUHQ GLH XQWHU
GHP%HJULIIGHV©*HQHWLF(QJLQHHULQJVªVXEVXPPLHUWZHUGHQ
'HUHWKLVFKH'LVNXUVEHZHJWVLFKDQJHVLFKWVGHU UHODWLYHQ1HXKHLWYRQ*HQRPH(GLWLQJXQG
GHU8QVLFKHUKHLWEHUWDWVlFKOLFKUHDOLVLHUEDUH$QZHQGXQJHQLQHLQHPK\SRWKHWLVFKHQ5DXP
LQGHPVRZRKObQJVWHDOVDXFK+RIIQXQJHQ3ODW]HLQQHKPHQ'LH6WHOOXQJQDKPHQEHZHJHQ
VLFK]ZLVFKHQHLQHPIRUVFKXQJVVNHSWLVFKHQ3ULQ]LSGHU9RUVLFKWDQJHVLFKWVGHU8QJHZLVVKHLW
XQG,UUHYHUVLELOLWlWPDQFKHU(LQJULIIHEHL.HLPEDKQHLQJULIIHQXQGHLQHUIRUVFKXQJVIUHXQGOLFKHQ
=XVWLPPXQJ]X MHGHU$UWYRQ)RUVFKXQJVRODQJHHLQHKLQUHLFKHQGH5LVLNRDENOlUXQJYRUOLHJW
=HQWUDO LP 'LVNXUV LVW GLH 8QWHUVFKHLGXQJ ]ZLVFKHQ 7KHUDSLH XQG (QKDQFHPHQW 9HUEHVVH
UXQJZREHLJHUDGHGLH7UHQQOLQLH]ZLVFKHQGLHVHQ)RUPHQVFKZHU]X]LHKHQLVWXQGSUREOH
PDWLVLHUWZLUG7KHUDSHXWLVFKHQ(LQVlW]HQ]XU+HLOXQJYRQ.UDQNKHLWHQZLUGLQMHGHP)DOOJU|V
VHUHHWKLVFKH/HJLWLPLWlW]XJHVSURFKHQDOVYHUEHVVHUQGHQ(LQJULIIHQ6RPDWLVFKH(LQJULIIHPLW
WKHUDSHXWLVFKHP =LHO ZHUGHQ GHPHQWVSUHFKHQG HWKLVFK DOOJHPHLQ SRVLWLY EHZHUWHW VRODQJH
HLQH XPIDVVHQGH5LVLNRDEZlJXQJ YRUJHQRPPHQZLUG .HLPEDKQHLQJULIIHZHUGHQ DOV GHU]HLW
QLFKWHWKLVFKYHUDQWZRUWEDUHLQJHVFKlW]WGLH%HXUWHLOXQJGHUSULQ]LSLHOOHQ/HJLWLPLWlW]XNQIWL
JHU(LQJULIIHJHKWMHGRFKDXVHLQDQGHU
'LH$QDO\VHKDWPHKUHUH*UQGH LGHQWLIL]LHUW GLH LPSOL]LWHQXQGH[SOL]LWHQ)RUGHUXQJHQQDFK
HLQHP0RUDWRULXPYRQ.HLPEDKQHLQJULIIHQ]XJUXQGHOLHJHQ(LQ0RUDWRULXPVROOH=HLWYHUVFKDI
IHQ XPGHQJHVHOOVFKDIWOLFKHQ'LVNXUV EHU.HLPEDKQHLQJULIIH ]X I|UGHUQ RGHU )UDJHQ QDFK
WHFKQLVFKHQXQGNOLQLVFKHQ5LVLNHQYRQ(LQJULIIHQZLVVHQVFKDIWOLFK]XNOlUHQ0RUDWRULXPVIRU
GHUXQJHQEOHLEHQMHGRFKPLWXQWHUYDJHKLQVLFKWOLFKGHU]HLWOLFKHQ%HJUHQ]XQJGHU9RUJHKHQV
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ZHLVHZlKUHQGXQGQDFK$EVFKOXVVGHV0RUDWRULXPVXQGKLQVLFKWOLFKGHU7DWVDFKHZLHOHW]W
HQGOLFKPLW'LVVHQVXPJHJDQJHQZLUG
gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJIUGLH6FKZHL]
'LH(QWZLFNOXQJHQXQG$QZHQGXQJHQYRQ*HQRPH(GLWLQJ9HUIDKUHQVLQGDXFKPLWZLUWVFKDIW
OLFKHQ(UZDUWXQJHQXQG ,QWHUHVVHQYHUEXQGHQ1DKUXQJVPLWWHOXQG3KDUPDXQWHUQHKPHQVR
ZLH%LRWHFKQRORJLHILUPHQKDEHQEHUHLWVHQWVSUHFKHQGH3URGXNWHXQG$QZHQGXQJHQSDWHQWLH
UHQ ODVVHQ 'LH GXUFKJHIKUWH H[SORUDWLYH 8QWHUVXFKXQJ GHU:DKUQHKPXQJ XQG$QZHQGXQJ
YRQ*HQRPH(GLWLQJ6\VWHPHQVRZLHGHU%HXUWHLOXQJLKUHU5HOHYDQ]XQG$XVZLUNXQJHQVRZLH
GHU 5DKPHQEHGLQJXQJHQ GXUFK 6FKZHL]HU 8QWHUQHKPHQ KDW JH]HLJW GDVV GLH JHVHOOVFKDIW
OLFKH$N]HSWDQ]HLQ]HQWUDOHV.ULWHULXPLQhEHUOHJXQJHQ]XPXQWHUQHKPHULVFKHQ(LQVDW]YRQ
*HQRPH (GLWLQJ9HUIDKUHQ GDUVWHOOW$OV ZHLWHUH ZLFKWLJH )DNWRUHQ LQ GHQ hEHUOHJXQJHQ GHU
8QWHUQHKPHQZXUGHGLH9HUIJEDUNHLWDQGHUHUHWDEOLHUWHU9HUIDKUHQZLH]%NODVVLVFKH=FK
WXQJVPHWKRGHQJHQDQQW
'LH |NRQRPLVFKHQ ,PSOLNDWLRQHQ YRQ *HQRPH (GLWLQJ IU 6FKZHL]HU 8QWHUQHKPHQ XQG GLH
6FKZHL]HU:LUWVFKDIWVLQGGHU]HLWVFKZHUHLQ]XVFKlW]HQ,P5DKPHQGHU8QWHUVXFKXQJILHOHQ
GLHbXVVHUXQJHQGHUEHIUDJWHQ8QWHUQHKPHQ LQ%H]XJDXI]XNQIWLJH$XVZLUNXQJHQYRQ*H
QRPH(GLWLQJ HKHU ]XUFNKDOWHQG DXV7URW]GHP NRQQWHQ7HQGHQ]HQZLH VWHLJHQGHU:HWWEH
ZHUEXQG'UXFNGXUFKDXVOlQGLVFKH)LUPHQDXI6FKZHL]HU8QWHUQHKPHQ IHVWJHVWHOOWZHUGHQ
HLQ8PVWDQGGHUPLWGHQUHFKWOLFKHQ5DKPHQEHGLQJXQJHQLQGHU6FKZHL]]XVDPPHQKlQJW,Q
%H]XJDXI)RUVFKXQJVSUR]HVVHILHOHQGLH(LQVFKlW]XQJHQDPELYDOHQWDXVREZRKOMHQH8QWHU
QHKPHQGLHEHUHLWV*HQRPH(GLWLQJYHUZHQGHQHLQH%HVFKOHXQLJXQJGHV)RUVFKXQJVSUR]HV
VHVGXUFKGLH&5,6357HFKQRORJLH IHVWVWHOOHQ ILHOHQGLH(LQVFKlW]XQJHQGHU.RQVHTXHQ]HQ
GLHVHU %HVFKOHXQLJXQJ DXI GLH 8QWHUQHKPHQ ]% KLQVLFKWOLFK$UEHLWVSOlW]H XQWHUVFKLHGOLFK
DXV
6FKOXVVIROJHUXQJHQ
*HQRPH(GLWLQJ9HUIDKUHQXQGLQVEHVRQGHUH&5,6356\VWHPHHUP|JOLFKHQGLH9HUlQGHUXQJ
YRQ'1$SUl]LVHU HLQIDFKHUXQGVFKQHOOHU DOV IUKHUH0HWKRGHQGHU*HQWHFKQLN6LH VWHOOHQ
MHGRFK NHLQHQ WHFKQRORJLVFKHQ(QGSXQNW GDU VRQGHUQZHUGHQ ODXIHQGZHLWHU HQWZLFNHOW 6LH
QHKPHQKHXWHHUVWZHQLJH-DKUHQDFKGHUHQ(QWGHFNXQJHLQH]HQWUDOH5ROOH LQGHUJHQHWL
VFKHQXQGELRWHFKQRORJLVFKHQ)RUVFKXQJXQG(QWZLFNOXQJHLQ
*HQRPH(GLWLQJDOVYHUIORFKWHQHVXQGNRPSOH[HV7KHPD
'LH'LVNXVVLRQEHUXQGGHU8PJDQJPLW*HQRPH(GLWLQJHUIRUGHUQHLQHGLIIHUHQ]LHUHQGH3HU
VSHNWLYHDXIGLH MHZHLOLJH7HFKQRORJLHXQG LKUHNRQNUHWHQ$QZHQGXQJVIlOOH(VH[LVWLHUWQLFKW
HLQ$QVDW]GHV*HQRPH(GLWLQJVVRQGHUQYHUVFKLHGHQHELRWHFKQRORJLVFKH0HWKRGHQGLH]X
XQWHUVFKLHGOLFKHQ=ZHFNHQ DQ XQWHUVFKLHGOLFKHQ=HOOHQ XQG2UJDQLVPHQHLQJHVHW]W XQG ODX
IHQGZHLWHUHQWZLFNHOWZHUGHQ -HQDFK YHUZHQGHWHP9HUIDKUHQ GHVVHQ(LQVDW]]LHO XQGGHP
EHKDQGHOWHQ2UJDQLVPXVVWHOOHQVLFKDQGHUHWHFKQLVFKH+HUDXVIRUGHUXQJHQXQGN|QQHQDQGH
UH$XVXQG1HEHQZLUNXQJHQDXIWUHWHQ-HQDFK$QZHQGXQJXQG=LHOVHW]XQJN|QQHQGLHJH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
VHOOVFKDIWOLFKHQ ,PSOLNDWLRQHQ XQG %HXUWHLOXQJHQ XQWHUVFKLHGOLFK DXVIDOOHQ *HQRPH (GL
WLQJ9HUIDKUHQHQW]LHKHQVLFKHLQHUSDXVFKDOHQ%HXUWHLOXQJXQGVROOWHQGLIIHUHQ]LHUWEHWUDFKWHW
ZHUGHQ
*HQRPH(GLWLQJ0HWKRGHQVLQG LQ LKUHU$QZHQGXQJDQHLQH5HLKHDQGHUHU7HFKQRORJLHQJH
EXQGHQGLHVHOEVW+HUDXVIRUGHUXQJHQXQGPLWXQWHU5LVLNHQPLWVLFKEULQJHQ(LQ%HLVSLHOZl
UHQ9HNWRUHQ ]XU(LQEULQJXQJGHU*HQRPH(GLWLQJ6\VWHPH LQGLH =HOOH GLH MHQDFK$UW XQG
$XIEDX WHFKQLVFKH+HUDXVIRUGHUXQJHQ GDUVWHOOHQ XQG5LVLNHQPLW VLFK EULQJHQ N|QQHQ ]%
,PPXQUHDNWLRQHQLPPHQVFKOLFKHQ.|USHU
hEHUGLH7HFKQLNXQGGDV:LVVHQKLQDXVEHQ|WLJWGHU(LQVDW]YRQ*HQRPH(GLWLQJLQVWLWXWLRQHO
OHXQGJHVHOOVFKDIWOLFKH5DKPHQEHGLQJXQJHQ'LHVYHUGHXWOLFKWGDV%HLVSLHOGHU.HLPEDKQWKH
UDSLH6HOEVWIDOOV.HLPEDKQHLQJULIIH]XU3UlYHQWLRQGHU:HLWHUJDEHYRQ(UENUDQNKHLWHQVLFKHU
XQGZLUNVDPVHLQVROOWHQPVVWHQ3UDNWLNHQGHUPHQVFKOLFKHQ)RUWSIODQ]XQJDQGLHVH ,QWHU
YHQWLRQ DQJHSDVVW ZHUGHQ 'DV EHGHXWHW GDVV 3DDUH EHL GHQHQ )lOOH YRQ (UENUDQNKHLWHQ
EHNDQQWVLQGDVVLVWLHUWH5HSURGXNWLRQ±HLQH ,QYLWUR)HUWLOLVDWLRQ ,9)XQG3UlLPSODQWDWLRQV
GLDJQRVWLN 3,' ± GXUFKODXIHQ PVVHQ 'LH 'LVNXVVLRQ XP *HQRPH (GLWLQJ$QZHQGXQJHQ
PXVVGLHVHWHFKQLVFKHXQGJHVHOOVFKDIWOLFKH(LQEHWWXQJLKUHU$QZHQGXQJVSUD[LVEHUFNVLFKWL
JHQ(VJHKWQLFKWQXUGDUXPREEHVWLPPWH$QZHQGXQJHQSHUVHVLFKHUXQGHUZQVFKWVLQG
VRQGHUQDXFKZLHYHUEXQGHQH5DKPHQEHGLQJXQJHQEHXUWHLOWZHUGHQ
+|KHUH3Ul]LVLRQXQG*HVFKZLQGLJNHLW±PLWXQWHUXQNODUH$XVZLUNXQJHQ
'LH3Ul]LVLRQYRQ*HQRPH(GLWLQJ9HUIDKUHQ LVW LPPHU LP9HUJOHLFK]X]XYRUJHQXW]WHQ0H
WKRGHQ GHU *HQWHFKQLN ]X VHKHQ *HQRPH (GLWLQJ NDQQ 2II XQG 2Q7DUJHW(IIHNWH KHUYRU
UXIHQGLHXQHUZQVFKWH(IIHNWHDXIGLH)XQNWLRQGHV2UJDQLVPXVRGHUZHLWHUH$XVZLUNXQJHQ
KDEHQN|QQHQ'LH%HXUWHLOXQJGLHVHU$XVZLUNXQJHQLVWQLFKWJHQHUDOLVLHUWP|JOLFK
'LH ,GHQWLILNDWLRQ YRQ 2II XQG 2Q7DUJHW(IIHNWHQ VWHOOW HLQH ]HQWUDOH +HUDXVIRUGHUXQJ GHV
*HQRPH(GLWLQJVGDU6\VWHPDWLVFKH)RUVFKXQJ]X2IIXQG2Q7DUJHW(IIHNWHQHUVFKHLQW]LHO
IKUHQGXP3Ul]LVLRQXQG6LFKHUKHLWYRQ*HQRPH(GLWLQJ9HUIDKUHQLQYHUVFKLHGHQHQ$QZHQ
GXQJVJHELHWHQEHVVHUHLQVFKlW]HQ]XN|QQHQ'HU]HLWLJH8QWHUVXFKXQJHQQXW]HQXQWHUVFKLHG
OLFKH$QVlW]H XQG 0DVVVWlEH ]XU ,GHQWLILNDWLRQ GHUDUWLJHU (IIHNWH ± GHU 6HTXHQ]LHUXQJ GHV
*HQRPV RGHU HLQ]HOQHU '1$$EVFKQLWWH 'LH )HVWOHJXQJ YRQ DGlTXDWHQ ZLVVHQVFKDIWOLFKHQ
6WDQGDUGVXQG5LFKWOLQLHQ IUGLH0HVVXQJYRQ2II7DUJHW(IIHNWHQ LVWDQJH]HLJWXPGLH9HU
JOHLFKEDUNHLWYHUVFKLHGHQHU6WXGLHQKHU]XVWHOOHQXQGHLQHVROLGH*UXQGODJHIUGLH%HXUWHLOXQJ
YRQ*HQRPH(GLWLQJ9HUIDKUHQXQG$QZHQGXQJHQ]XVFKDIIHQ
'DQHEHQLVWGLH1DFKZHLVEDUNHLWYRQEHVWLPPWHQ*HQRPH(GLWLQJ(LQJULIIHQLQGDV(UEJXWYRQ
2UJDQLVPHQGHU]HLW VFKZLHULJRGHUXQP|JOLFK'DVLH MHGRFKHLQH]HQWUDOH9RUEHGLQJXQJ IU
GLH.RQWUROOHGHVUHFKWVNRQIRUPHQ(LQVDW]HVYRQ*HQRPH(GLWLQJYRUDOOHP LQGHU/DQGZLUW
VFKDIW XQG /HEHQVPLWWHOSURGXNWLRQ GDUVWHOOW VROOWH GLH .OlUXQJ GHU *UHQ]HQ EHVWHKHQGHU
1DFKZHLVPHWKRGHQ VRZLH GLH )RUVFKXQJ ]X XQG (QWZLFNOXQJ YRQ YHUEHVVHUWHQ 1DFKZHLV
PHWKRGHQ YHUIROJW ZHUGHQ (EHQVR ZlUH ]X NOlUHQ ZHOFKH %HJOHLWPDVVQDKPHQ HUIRUGHUOLFK
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VLQGXPHLQH9HUNQSIXQJHLQHUIHVWJHVWHOOWHQJHQHWLVFKHQ9HUlQGHUXQJPLWGHP(LQVDW]YRQ
*HQRPH(GLWLQJKHUVWHOOHQ]XN|QQHQ
'DV:LVVHQXPGLH)XQNWLRQYRQ*HQHQGLH:HFKVHOZLUNXQJJHQHWLVFKEHGLQJWHU(LJHQVFKDI
WHQXQWHUHLQDQGHUVRZLHLKUH:HFKVHOZLUNXQJHQPLWGHU8PZHOW LVW LQYLHOHQ%HUHLFKHQLPPHU
QRFK HLQJHVFKUlQNW 6HOEVW XQWHU GHU$QQDKPH HLQHV KRFKSUl]LVHQ XQG HIIL]LHQWHQ*HQRPH
(GLWLQJVRKQH2II2Q7DUJHW(IIHNWHN|QQHQGLHZHLWHUHQ$XVZLUNXQJHQ MHQDFKPRGLIL]LHUWHU
'1$6HTXHQ]XQG2UJDQLVPXVQLFKW LPPHUYROOVWlQGLJYRUDXVJHVHKHQZHUGHQ*HVHOOVFKDIW
OLFKH$NWHXULQQHQXQG$NWHXUHGLH,QIRUPDWLRQHQXQG(LQVFKlW]XQJHQUXQGXP*HQRPH(GLWLQJ
XQGGHVVHQ$QZHQGXQJYHUPLWWHOQPVVHQRIIHQPLWGHQ*UXQGODJHQGLHVHU,QIRUPDWLRQHQXQG
(LQVFKlW]XQJHQ XPJHKHQ 6LH VLQG JHIRUGHUW GLH *UHQ]HQ GHV GHU]HLWLJHQ:LVVHQVVWDQGHV
NODU]XNRPPXQL]LHUHQXP0|JOLFKNHLWHQ5LVLNHQXQG$XVZLUNXQJHQGHV(LQVDW]HVYRQ*H
QRPH(GLWLQJIUXQWHUVFKLHGOLFKH=ZHFNHEHVVHUGLVNXWLHUHQXQGHLQVFKlW]HQ]XN|QQHQ'HU
]HLWYHUPLWWHOQPDQFKH$NWHXULQQHQXQG$NWHXUH3URJQRVHQXQG(UZDUWXQJHQKLQVLFKWOLFKHLQHU
EHYRUVWHKHQGHQHUIROJUHLFKHQ5HDOLVLHUXQJYRQ(LQJULIIHQXQGP|JOLFKHU$XVZLUNXQJHQGHUHQ
HPSLULVFKH*UXQGODJHXQVLFKHU LVW3URJQRVHQXQG(UZDUWXQJHQVROOWHQYRUGHP+LQWHUJUXQG
LPPHUZLHGHUDXIWUHWHQGHU©+\SHVªUXQGXPQHXH7HFKQRORJLHQNULWLVFKDQDO\VLHUWXQGKLQWHU
IUDJWZHUGHQ'LH*UXQGODJHGHUDUWLJHU(LQVFKlW]XQJHQPXVVPLW6RUJIDOWEHWUDFKWHWXQGJHJH
EHQHQIDOOVDNWLYHLQJHIRUGHUWZHUGHQ9HUVSUHFKXQJHQVLQGYRUGHP+LQWHUJUXQGGHUSROLWLVFK
QRUPDWLYHQ3RVLWLRQ |NRQRPLVFKHU RGHU DQGHUHU ,QWHUHVVHQ GHU VLH lXVVHUQGHQ$NWHXULQQHQ
XQG$NWHXUH]XDQDO\VLHUHQ
)RUWVHW]XQJJHVHOOVFKDIWOLFKHU'HEDWWHQXQG.RQWURYHUVHQ
$QZHQGXQJHQYRQ*HQRPH(GLWLQJVLQGQLFKWQXUDXILKUHWHFKQLVFKH5HDOLVLHUEDUNHLWXQGPLW
LKQHQYHUEXQGHQH5LVLNHQ]XUHGX]LHUHQ6LHVROOWHQDOVJHVHOOVFKDIWOLFKHLQJHEHWWHWH7HFKQR
ORJLHQYHUVWDQGHQZHUGHQGLHYRUGHP+LQWHUJUXQGEHVWHKHQGHUVR]LRQRUPDWLYHU+HUDXVIRU
GHUXQJHQ XQG.RQIOLNWH HLQJHRUGQHWZHUGHQ GLHVH UHSURGX]LHUHQ XQG JHJHEHQHQIDOOV YHUlQ
GHUQ'DYLHOHGHUNRQWURYHUVHQ$VSHNWHGHU1XW]XQJYRQ*HQRPH(GLWLQJQLFKWQHXVLQGORKQW
GHU%OLFNDXIELVKHULJHlKQOLFKHJHVHOOVFKDIWOLFKH$XVHLQDQGHUVHW]XQJHQ'HUHUQHXWH$QVWRVV
GHUDUWLJHUJHVHOOVFKDIWOLFKHU.RQWURYHUVHQGXUFK*HQRPH(GLWLQJVROOWHDOV&KDQFHYHUVWDQGHQ
ZHUGHQGLH'HEDWWHNRQVWUXNWLYIRUW]XIKUHQXQGZRP|JOLFKHLQHQSROLWLVFKXQGJHVHOOVFKDIWOLFK
JDQJEDUHQ:HJGHV8PJDQJVPLWHLQDQGHUXQGPLWGHQ0|JOLFKNHLWHQGLHVHU7HFKQRORJLH]X
ILQGHQ
6R]LDOHHWKLVFKHXQGSUDNWLVFKH=XVDPPHQKlQJHN|QQHQXQWHU8PVWlQGHQ)RUPXQG$XVZLU
NXQJHQGHV(LQVDW]HVYRQ*HQRPH(GLWLQJKHPPHQI|UGHUQRGHUYHUlQGHUQ,QDOOHQEHVSUR
FKHQHQ$QZHQGXQJVIHOGHUQVWHOOWVLFKGLH)UDJHREXQGZHOFKH$QZHQGXQJHQXQGGDPLWHLQ
KHUJHKHQGH 1RWZHQGLJNHLWHQ SULQ]LSLHOO JHVHOOVFKDIWOLFK HUZQVFKW VLQG EH]LHKXQJVZHLVH LQ
ZLHIHUQ GLH %HDQWZRUWXQJ GLHVHU )UDJH HLQ]HOQHQ ,QGLYLGXHQ ± HWZD GHQ )RUVFKHULQQHQ XQG
)RUVFKHUQ8QWHUQHKPHULQQHQXQG8QWHUQHKPHUQ3ROLWLNHULQQHQXQG3ROLWLNHUQRGHU OHW]WHQG
OLFK GHQ.RQVXPHQWLQQHQ XQG.RQVXPHQWHQ ± EHUODVVHQZLUGgIIHQWOLFK JHIKUWH'HEDWWHQ
XQGHLQJHVHOOVFKDIWOLFKHU'LVNXUV]X%HGLQJXQJHQ0|JOLFKNHLWHQ5LVLNHQXQGGHU(UZQVFKW
KHLWYRQ*HQRPH(GLWLQJ$QZHQGXQJHQZHUGHQDOV]HQWUDOH$QWZRUWHQDXIYLHOHGXUFK*HQRPH
(GLWLQJDXIJHEUDFKWH+HUDXVIRUGHUXQJHQJHQDQQW*OHLFK]HLWLJ]HLJHQVLFK LPPHUZLHGHU8Q
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
NODUKHLWHQKLQVLFKWOLFKGHU(LJHQVFKDIWXQG9HUWHLOXQJYHUVFKLHGHQHUJHVHOOVFKDIWOLFKHU3RVLWLR
QHQXQG+DOWXQJHQJHJHQEHU*HQRPH(GLWLQJ$QZHQGXQJHQLQGHU6FKZHL]HU%HY|ONHUXQJ
'LVNXUVSURMHNWHXQG'LDORJYHUDQVWDOWXQJHQN|QQHQHLQHQHUVWHQ6FKULWWXQGZLFKWLJHQ%HLWUDJ
]XP$XVWDXVFK]ZLVFKHQ:LVVHQVFKDIWXQG*HVHOOVFKDIW OLHIHUQ1HXH:HJHGHU8PVHW]XQJ
GHUDUWLJHU 9HUDQVWDOWXQJHQ N|QQWHQ HUIRUVFKW XQG EHUHLWV EHNDQQWH :HJH ]% %UJHU
ZRUNVKRSVRGHU:LVVHQVFKDIWVFDIpVZHLWHUEHVFKULWWHQEH]LHKXQJVZHLVH IUGDV7KHPD*H
QRPH(GLWLQJDGDSWLHUWZHUGHQ ,QWHUXQGWUDQVGLV]LSOLQlUH)RUVFKXQJNDQQHLQHQ%HLWUDJ]XU
9HUEHVVHUXQJ GHUDUWLJHU 3URMHNWH OLHIHUQ XQG GDUEHU KLQDXV /LFKW DXI GLH VLFK HQWZLFNHOQGH
+DOWXQJYHUVFKLHGHQHUVR]LDOHU*UXSSHQDXIGDV*HQRPH(GLWLQJXQGGHVVHQ$QZHQGXQJHQ
ZHUIHQ1DWXU6R]LDOXQG*HLVWHVZLVVHQVFKDIWOHULQQHQXQGZLVVHQVFKDIWOHUVROOWHQGDEHLPLW
GHULQWHUHVVLHUWHQgIIHQWOLFKNHLW]XVDPPHQDUEHLWHQ
'LH YRQXQWHUVFKLHGOLFKHQ6HLWHQ JHIRUGHUWH EUHLWH |IIHQWOLFKH'HEDWWH EHU*HQRPH(GLWLQJ
XQGGHVVHQXQWHUVFKLHGOLFKHQ$QZHQGXQJHQPXVVHQWODQJHLQHU5HLKHYRQ)UDJHQUHIOHNWLHUW
ZHUGHQXD
x =LHOVHW]XQJ Welche Ziele sind mit einer solchen Debatte verbunden? Was geschieht mit 
den Ergebnissen? Wie werden sie in der weiteren gesellschaftlichen, politischen und 
wissenschaftlichen Praxis berücksichtigt? Welche Themen werden anfangs adressiert? 
x 7HLOQDKPH Wer sollte an der Debatte teilnehmen? Wie werden verschiedene Stakeholder-
gruppen (z. B. Wissenschaftlerinnen und Wissenschaftler, Unternehmerinnen und Unter-
nehmer, Bürgerinnen und Bürger) adäquat eingebunden? Wie kann eine Teilnahme ganz 
unterschiedlicher Bevölkerungsgruppen erreicht werden? Welche Ressourcen (Informa-
tionen, Zeit, Geld etc.) benötigen unterschiedliche soziale Gruppen, damit eine Teilnahme 
für sie möglich ist? 
x 3UR]HVVXQG8PVHW]XQJ Wie muss eine derartige Debatte gestaltet sein, um konstruktiv 
zu sein? Wie kann sie initiiert und moderiert werden? Wie treten verschiedene Akteurinnen 
und Akteure beziehungsweise Gruppen auf Augenhöhe in Kontakt zueinander? Was 
braucht es für einen offenen und vorurteilsfreien Umgang miteinander? Wie wird mit neu 
aufgebrachten Themen umgegangen?
x (UJHEQLVVH Wie sollen die Ergebnisse vorliegen? Was geschieht mit den Ergebnissen? 
Welche Legitimität hat ein in der Debatte gefundener Konsens oder Dissens? Wie werden 
die Ergebnisse in die Praxis überführt?
3DUWL]LSDWLYH*HVHW]JHEXQJXQWHU8QVLFKHUKHLW
'HUZLHGHUKROWH5XIQDFK|IIHQWOLFKHQ'HEDWWHQNDQQDXFKDOV)RUGHUXQJQDFKPRGHUQLVLHUWHQ
)RUPHQGHU5HJXOLHUXQJQHXHU7HFKQRORJLHQYHUVWDQGHQZHUGHQ/lVVWVLFKDQJHVLFKWVYHUKlU
WHWHU SROLWLVFKHU)URQWHQ XQJHZLVVHU7HFKQLN XQG5HJXOLHUXQJVIROJHQ VRZLH YLHOIlOWLJHU ]XP
7HLOQRFKXQYRUKHUVHKEDUHU)DOONRQVWHOODWLRQHQNHLQHJHQHUHOOH LQKDOWOLFKH%HVWLPPXQJILQGHQ
VRPVVHQJHVHW]JHEHULVFKHXQGUHFKWOLFKH(QWVFKHLGXQJVPHFKDQLVPHQJHVFKDIIHQZHUGHQ
ZHOFKHDXVUHLFKHQG)OH[LELOLWlWIUGLHXQVLFKHUHQ.RQIOLNWODJHQLP%HUHLFKQHXHU7HFKQRORJLHQ
DXIZHLVHQ'LHKHXWLJH5LVLNRJHVHOOVFKDIWVLHKWVLFKPLW3UREOHPHQNRQIURQWLHUWGLHGHPJH]LHO
WHQVWDDWOLFKHQ(LQIOXVVHQW]RJHQVLQG9RUDOOHPLP8PJDQJPLWQHXHQ7HFKQRORJLHQN|QQHQ
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=XVDPPHQIDVVXQJ 
5HJXOLHUXQJVYHUVXFKHRIWPDOVQXUQRFKXQWHU.RUUHNWXUXQG5HYLVLRQVYRUEHKDOWHUIROJHQ'LH
IRUWODXIHQGH$QSDVVXQJ HLQPDO JHWURIIHQHU (QWVFKHLGXQJHQ OlVVW VLFK GDQQ HWZD GXUFK.RQ
]HSWHYHUWHLOWHU9HUDQWZRUWXQJGXUFKUHIOH[LYH5HJXOLHUXQJEH]LHKXQJVZHLVH6HOEVWUHJXOLHUXQJ
RGHUGXUFK3UR]HGXUDOLVLHUXQJHUUHLFKHQEHLVSLHOVZHLVHGXUFKJHVWXIWH(QWVFKHLGXQJVYHUIDK
UHQDXIGHU5HFKWVDQZHQGXQJVHEHQH
'HU 6FKZHL]HU %XQGHVUDW KDW NU]OLFK HLQHQ VROFKHQ $QSDVVXQJVYHUVXFK XQWHUQRPPHQ
 LQGHPGXUFKDXVHLQHgIIQXQJGHV5HJXOLHUXQJVUDKPHQVIUGLHYHUlQGHUOLFKHQ
%HGLQJXQJHQQHXHU7HFKQRORJLHQHUNHQQEDU LVW'DVJHOWHQGH*HQWHFKQLNUHFKW VROO QXQPHKU
©ULVLNREDVLHUWªGHQQHXHQ(QWZLFNOXQJHQDQJHSDVVWZHUGHQRKQHGDEHLGDV9RUVRUJHSULQ]LS
DXI]XJHEHQ (V VROOHQ 5LVLNRNDWHJRULHQ JHVFKDIIHQ ZHUGHQ IU GLH MHZHLOV XQWHUVFKLHGOLFKH
$QIRUGHUXQJVVWXIHQJHOWHQVROOHQ'DEHLVROOHQDXFK]XNQIWLJH(QWZLFNOXQJHQLQGHU*HQWHFK
QRORJLHEHUFNVLFKWLJWZHUGHQ'DUDXI]LHOHQVFKOLHVVOLFKHQWVSUHFKHQGH9RUKDEHQGLHMHQDFK
5LVLNRNDWHJRULHYHUHLQIDFKWH9HUIDKUHQPLWJHULQJHUHQ$QIRUGHUXQJHQHLQIKUHQP|FKWHQGH
UHQ5HDOLVLHUXQJMHGRFKZHLWHUKLQ]DKOUHLFKH)UDJHQDXIZLUIWZLH]XP%HLVSLHO
x :LHVROOHQGLH5LVLNHQNRQNUHWEHVWLPPWZHUGHQ"
x /lVVW VLFK GLH EHDEVLFKWLJWH ©,QQRYDWLRQV|IIQXQJª EHUKDXSW PLW GHQ UHVWULNWLYHUHQ
9RUJDEHQGHU(8YHUHLQEDUHQZHOFKHMHGHQIDOOVYRUOlXILJ%HVWDQGKDEHQZHUGHQ"
x :LHZLUG VLFKHLQHDEZHLFKHQGH5HJXOLHUXQJDXI GHQ LQWHUQDWLRQDOHQ:DUHQYHUNHKUDXV
ZLUNHQ" ,QVRZHLWEOHLEWHVZHLWHUKLQEHLGHU1RWZHQGLJNHLW.HQQ]HLFKQXQJVXQG ,GHQWL
IL]LHUXQJVWHFKQLNHQLP%HUHLFKGHU*HQWHFKQRORJLHZHLWHU]XHQWZLFNHOQ
7URW] GLHVHU UHFKWOLFKHQgIIQXQJ ZLUG GDV VFKZHL]HULVFKH*HQWHFKQLNUHFKW QLFKW RKQH5FN
VLFKWDXIGLHHXURSlLVFKH5HFKWVHQWZLFNOXQJ]XQRYHOOLHUHQVHLQ+LHUGUIWHDOVRDOOHQIDOOVYRQ
HLQHP HLQJHVFKUlQNWHQ +DQGOXQJVEHGDUI LP 6LQQH HLQHV ©%HREDFKWXQJVEHGDUIVª GLH 5HGH
VHLQ,PhEULJHQVLQGGLH+DQGOXQJVRSWLRQHQHQWODQJGHUUHJXODWRULVFKHQ*UHQ]HQ]XEHVWLP
PHQZHOFKHGHU6FKZHL]GXUFKLQWHUQDWLRQDOH$ENRPPHQJH]RJHQVLQG

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([HFXWLYH6XPPDU\
%DFNJURXQGLQIRUPDWLRQ
*HQRPHHGLWLQJWHFKQLTXHVIDFLOLWDWHWKHPRGLILFDWLRQRIWKHJHQRPHPRUHSUHFLVHO\DQGVLPSO\
WKDQHYHUEHIRUH ,Q WKHSDVW IHZ\HDUV WKHLUDSSOLFDWLRQ LQEDVLFDVZHOODVDSSOLHGUHVHDUFK
KDVJURZQUDSLGO\,QFRQWUDVWWRHDUOLHUJHQHWLFHQJLQHHULQJPHWKRGVLWLVQRORQJHUSRVVLEOHWR
UHFRJQLVH FHUWDLQ W\SHV RI JHQHWLF FKDQJHV SURGXFHG ZLWK WKH DLG RI JHQRPH HGLWLQJ WHFK
QLTXHV
*HQRPHHGLWLQJLVXVHGIRUDYDULHW\RISXUSRVHV,QEDVLFUHVHDUFKWKHSURSHUWLHVDQGIXQFWLRQRI
JHQHVRU'1$VHTXHQFHVDUHVWXGLHG,QKXPDQPHGLFDOUHVHDUFKWKHIRFXVLVRQSUHYHQWLYHRU
WKHUDSHXWLFDSSOLFDWLRQV,QWKHILHOGRISODQWVFLHQFHVJHQRPHHGLWLQJLVXVHGLQRUGHUWRUHQGHU
SODQWVPRUH UHVLVWDQW WR GLVHDVHV DQG HQYLURQPHQWDO LQIOXHQFHV RU WRPRGLI\ WKHLU JURZWK DQG
TXDOLW\,QWKHILHOGRIDQLPDOEUHHGLQJJHQRPHHGLWLQJLVXVHGWRVWUHQJWKHQGLVHDVHUHVLVWDQFH
HQKDQFHWKHTXDOLW\RIPHDWRULPSURYHWKHJURZWKFKDUDFWHULVWLFVRIDQLPDOV*HQHGULYHDSSOLFD
WLRQVWKDWXWLOLVHJHQRPHHGLWLQJFRXOGHYHQPRGLI\RUJDQLVPVLQDWDUJHWHGPDQQHULQHQWLUHHFR
V\VWHPVIRUH[DPSOHLQRUGHUWRSUHYHQWWKHWUDQVPLVVLRQRIGLVHDVHVE\LQVHFWV
7KHXVHRIJHQRPHHGLWLQJLVDVVRFLDWHGZLWKYDULRXVSRVLWLYHDVZHOODVQHJDWLYHH[SHFWDWLRQV
LQ WHUPVRI WKHSRWHQWLDO LPSDFWVRQSHRSOHVRFLHW\DQGWKHHQYLURQPHQW&RQWURYHUVLHVH[LVW
ZLWKUHJDUGWRWKHVHSRWHQWLDOLPSDFWVVDIHW\HWKLFDODVVHVVPHQWVDQGWKHVRFLDOGHVLUDELOLW\RI
YDULRXV DSSOLFDWLRQ VFHQDULRV )XUWKHUPRUH WKH VLWXDWLRQ ZLWK UHVSHFW WR WKH H[LVWLQJ OHJDO
IUDPHZRUN LV DOVR XQGHU GLVFXVVLRQ ,Q WKH ILHOGV RI DJULFXOWXUH DQG IRRG SURGXFWLRQ WKHUH LV
GLVDJUHHPHQWRQKRZJHQRPHHGLWHGRUJDQLVPVVKRXOGEHFODVVLILHGDWWKHOHJDOOHYHO
2EMHFWLYHVRIWKHVWXG\
7KLV LQWHUGLVFLSOLQDU\ DVVHVVPHQW RI WHFKQRORJLFDO LPSDFWV IRFXVHV RQ JHQRPH HGLWLQJ WHFK
QLTXHVDQGWKHLUXVHLQYDULRXVDUHDVRIDSSOLFDWLRQLQFOXGLQJKXPDQPHGLFLQHHJ[HQRWUDQV
SODQWDWLRQ VRPDWLF JHQH WKHUDS\ DQG JHUP OLQH WKHUDS\ DJULFXOWXUH HJ SODQW DQG DQLPDO
EUHHGLQJDQGJHQHGULYHDSSOLFDWLRQV7KHVWXG\DGGUHVVHVWKHFXUUHQWVWDWXVRIUHVHDUFKDQG
WKHXVHRIJHQRPHHGLWLQJWHFKQLTXHVLQWKHVHDUHDV7KHDVVHVVPHQWRIWHFKQRORJLFDOLPSDFWV
LGHQWLILHVDQGH[DPLQHVULVNVDQGRSSRUWXQLWLHVSRWHQWLDOVDQGXQFHUWDLQWLHVSOXVWKHSRVVLEOH
VRFLDOLPSDFWVRIWKHVHWHFKQLTXHVDQGWKHLUYDULRXVDSSOLFDWLRQV7KHVWXG\DOVRDGGUHVVHVWKH
TXHVWLRQRIWKHH[WHQWWRZKLFKWKHREMHFWLYHVRIWKHDSSOLFDWLRQVH[DPLQHGZKLFKXQWLOUHFHQWO\
KDGEHHQSXUVXHGXVLQJRWKHUJHQHWLFHQJLQHHULQJPHWKRGVQRZQHHGWREHUHDVVHVVHGDVD
UHVXOWRIWKHXVHRIJHQRPHHGLWLQJ,WDQDO\VHVWKHH[LVWLQJOHJDOIUDPHZRUNDQGH[DPLQHVWKH
QHFHVVDU\FULWHULDIRUDGDSWLQJWKHFRUUHVSRQGLQJOHJDOSURYLVLRQV,WH[DPLQHVWKHHWKLFDOGLV
FRXUVHDQGWKHUHVXOWLQJDUJXPHQWVUHJDUGLQJWKHDVVHVVPHQWRIWKLVWHFKQRORJ\)XUWKHUPRUH
WKH VWXG\ DOVR LGHQWLILHV DQG GLVFXVVHV SRWHQWLDO HFRQRPLF LPSOLFDWLRQV RI JHQRPH HGLWLQJ LQ
6ZLW]HUODQG
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([HFXWLYH6XPPDU\ 
5HVHDUFKGHVLJQDQGPHWKRGV
7KHVWXG\LVLQWHUGLVFLSOLQDU\LQQDWXUHDQGLQYROYHVDFRPELQDWLRQRIPHWKRGRORJLFDODSSURDFKHV
x 5HVHDUFK HYDOXDWLRQ DQG GLVFXVVLRQ RI VSHFLDOLVHG OLWHUDWXUH FRPELQHG ZLWK TXDOLWDWLYH
LQWHUYLHZVZLWKVSHFLDOLVWV LQ WKH ILHOG IRUPWKHEDVLV IRU WKHDQDO\VLVDQG LGHQWLILFDWLRQRI
WKH WHFKQLFDO SRWHQWLDOV DQG OLPLWDWLRQV RI JHQRPH HGLWLQJ IRU YDULRXV SXUSRVHV WRJHWKHU
ZLWKDQDVVHVVPHQWRIWKHDVVRFLDWHGULVNVRSSRUWXQLWLHVDQGRWKHULPSDFWV
x :RUNVKRSVZLWK6ZLVVVWDNHKROGHUVLQWURGXFHGLIIHUHQWVRFLDOSHUVSHFWLYHVLQWRWKHSURMHFW
FRQFHUQLQJ WZR VHOHFWHG JHQRPH HGLWLQJ DSSOLFDWLRQ VFHQDULRV ± JHUP OLQH WKHUDS\ DQG
SODQWEUHHGLQJ
x $QH[SHUWUHSRUWDQDO\VHVWKHOHJDOIUDPHZRUNIRUWKHYDULRXVXVHVRIJHQRPHHGLWLQJDQG
LGHQWLILHVUHTXLUHPHQWVDQGRSWLRQVDWWKHOHJLVODWLYHOHYHO
x $QDO\VLV RI VHOHFWHG VWDWHPHQWV RI SRVLWLRQ FLUFXPVFULEHV WKH HWKLFDO GHEDWH RQ JHQRPH
HGLWLQJUHODWLQJWRKXPDQPHGLFLQH
x $QH[SORUDWRU\ RQOLQH VXUYH\RI6ZLVV FRPSDQLHV LQ WKHSKDUPDFHXWLFDOV DQGDJULFXOWXUH
VHFWRUV\LHOGVLQLWLDOLQVLJKWVLQWRSRWHQWLDOHFRQRPLFLPSOLFDWLRQVRIJHQRPHHGLWLQJ
$JURXSRIH[SHUWVUHSUHVHQWLQJDYDULHW\RIGLVFLSOLQHVDQGLQVWLWXWLRQVDFFRPSDQLHGWKHVWXG\
DQGVXSSRUWHGWKHSURMHFWWHDP¶VUHVHDUFKSURFHVVE\SURYLGLQJIHHGEDFNDQGVXJJHVWLRQV
)LQGLQJV
3ULQFLSOHVRIJHQRPHHGLWLQJSRWHQWLDOVDQGFKDOOHQJHV
*HQRPH HGLWLQJ PHWKRGV VXFK DV ]LQF ILQJHU QXFOHDVHV =)1V WUDQVFULSWLRQ DFWLYDWRUOLNH
HIIHFWRU QXFOHDVHV 7$/(1V DQG FOXVWHUHG UHJXODUO\ LQWHUVSDFHG VKRUW SDOLQGURPLF UHSHDWV
&5,635 FRPSULVH D ³VHQVRU´ SURWHLQ RU 51$ DQG D ³FOHDYHU´ QXFOHDVH 7KH\ FDQ EH
HQJLQHHUHGVRWKDWWKH³VHQVRU´DGKHUHVWRDSUHGHILQHG'1$ORFXVZKHUHWKH³FOHDYHU´WKHQ
SURGXFHVDGRXEOHVWUDQGEUHDN7KH ODWWHU LQLWLDWHVFHOO UHSDLUPHFKDQLVPV WKDWDUHXVHG IRU
PDNLQJ WKH WDUJHWHG'1$PRGLILFDWLRQ*HQRPHHGLWLQJ FDQ NQRFNRXW JHQHV NQRFN LQ'1$
VHFWLRQV RU GHOHWH HQWLUH VHTXHQFHV ,W LV SRVVLEOH WRPRGLI\'1$ZLWKRXW EULQJLQJ LQ IRUHLJQ
'1$ RU WR LQWURGXFH '1$ WHPSODWHV RI WKH VDPH VSHFLHV FLVJHQH RU RI D IRUHLJQ VSHFLHV
WUDQVJHQH &5,635 V\VWHPV DUH WKH PRVW IUHTXHQWO\ GHSOR\HG JHQRPH HGLWLQJ V\VWHPV
&RPSDUHGZLWK=)1VDQG7$/(1V WKH\DUH WKHVLPSOHVWDQGPRVWFRVWHIIHFWLYH WRSURGXFH
DQGFDQHYHQVLPXOWDQHRXVO\JLYHULVHWRPXOWLSOHJHQHWLFPRGLILFDWLRQV
'HVSLWH WKHKLJKHUSUHFLVLRQDQGVLPSOHUDSSOLFDWLRQRIJHQRPHHGLWLQJV\VWHPV WKH\ IDFHD
QXPEHU RI WHFKQLFDO FKDOOHQJHV LI WKH JHQRPH HGLWLQJ V\VWHP FOHDYHV DW DQ XQGHVLUHG'1$
ORFXVWKLVFDQUHVXOWLQRIIWDUJHWHIIHFWVZKLFKLQFHUWDLQFLUFXPVWDQFHVFDQKDYHDQHIIHFWRQ
WKH IXQFWLRQRI WKHFHOORURUJDQLVP$YRLGLQJDQG LGHQWLI\LQJ WKHVHRIIWDUJHWHIIHFWVDQG WKHLU
LPSDFWVLVDFRPSOH[LVVXH)XUWKHUPRUHDGRXEOHVWUDQGEUHDNDWWKHLQWHQGHGORFXVFDQWDNH
SODFHLQDZD\RWKHUWKDQSODQQHGDQGFKDQJHWKHRXWFRPHRQWDUJHWHIIHFWV,QWKHFDVHRID
PRVDLFQRWDOOWDUJHWHGFHOOVLQDQRUJDQLVPDUHHTXDOO\PRGLILHGZKLFKFDQOHVVHQWKHHIIHFW
RI WKH LQWHUYHQWLRQRU JLYH ULVH WR RWKHU HIIHFWV2WKHU FKDOOHQJHV LQFOXGH WKH LQVHUWLRQ RI JH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
QRPH HGLWLQJ V\VWHPV LQWR WKH WDUJHWHG FHOOV ZLWK WKH DLG RI GLIIHUHQW YHFWRUV DQG D ODFN RI
NQRZOHGJHDERXWWKHIXQFWLRQRIJHQHVDQGWKHLULQWHUDFWLRQV
;HQRWUDQVSODQWDWLRQ
7KH WHUP ³[HQRWUDQVSODQWDWLRQ´ UHIHUV WR WKH WUDQVSODQWDWLRQ RI FHOOV WLVVXHV DQG RUJDQV
EHWZHHQGLIIHUHQWVSHFLHV;HQRWUDQVSODQWDWLRQEHWZHHQSLJVDQGKXPDQVLVEHLQJUHVHDUFKHG
ZLWKDYLHZWRRYHUFRPLQJWKHH[LVWLQJVKRUWDJHRIKXPDQGRQRURUJDQV*HQHWLFPRGLILFDWLRQ
RI SLJVDVDQRUJDQVRXUFH LVDSUHUHTXLVLWH LQRUGHU WRDYRLG VWURQJ UHMHFWLRQ UHDFWLRQV WRD
IRUHLJQRUJDQ LPSODQWHG LQDKXPDQERG\*HQRPHHGLWLQJERWKVLPSOLILHVDQGVSHHGVXSWKH
JHQHWLF PRGLILFDWLRQ RI SLJV ,Q DGGLWLRQ JHQRPH HGLWLQJ FDQ EH XVHG WR UHPRYH SRWHQWLDOO\
KDUPIXO UHWURYLUXVHV IURP D SLJ¶V JHQRPH ,Q H[SHULPHQWV ZLWK EDERRQV VLJQLILFDQWO\ ORQJHU
VXUYLYDO WLPHVZHUH DFKLHYHG IRU WKH RUJDQ UHFLSLHQWV XVLQJ DGDSWHGPHGLFDWLRQ DQG RUJDQV
IURPSLJVWKDWKDGEHHQJHQRPHHGLWHGPXOWLSOHWLPHVHVSHFLDOO\IRURUJDQVVXFKDVWKHKHDUW
DQGNLGQH\V'HVSLWHWKHKLJKH[SHFWDWLRQVQRFOLQLFDOVWXGLHVKDYHEHHQFDUULHGRXWWRGDWHRQ
KXPDQV LQYROYLQJ RUJDQV IURP JHQRPHHGLWHG SLJV ,UUHVSHFWLYH RI WKH SRWHQWLDOO\ VXFFHVVIXO
UHDOLVDWLRQ RI [HQRWUDQVSODQWDWLRQ HWKLFDO FRQWURYHUVLHV FRQWLQXH WR H[LVW UHJDUGLQJ DQLPDOV¶
ULJKWV LGHQWLW\ LVVXHVDQGXQGHVLUDEOHVRFLDO VLGHHIIHFWV5HGHVLJQLQJ WKHH[LVWLQJV\VWHPRI
WUDQVSODQWDWLRQ IURP RQH KXPDQ EHLQJ WR DQRWKHU DOORWUDQVSODQWDWLRQ ZRXOG EH D SRVVLEOH
DOWHUQDWLYHWRWKH[HQRWUDQVSODQWDWLRQVWUDWHJ\
6RPDWLFJHQHWKHUDS\
6RPDWLFJHQHWKHUDS\WDUJHWVWKHFDXVDOKHDOLQJRIGLVHDVHVWKDWRFFXUGXHWRFKDQJHVLQWKH
JHQRPH7KH LQYROYHGJHQHVDUHPRGLILHG LQ WKHVRPDWLFFHOOVHLWKHUGLUHFWO\ LQ WKHERG\ in 
vivoRU LQFHOOVRXWVLGHWKHERG\ex vivo LQ WKH ODERUDWRU\in vitroZKLFKDUHVXEVHTXHQWO\
LPSODQWHG LQ WKHSDWLHQW¶VERG\7KHPRGLILFDWLRQVDUHQRW LQKHULWHGE\ WKHSDWLHQW¶VRIIVSULQJ
6RPDWLFJHQH WKHUDS\VWUDWHJLHV IRFXVRQ WKHKHDOLQJRIJHQHWLFGLVHDVHV WKHHOLPLQDWLRQRI
UHWURYLUXVHV LQ WKHSDWLHQW¶VJHQRPHHJKXPDQ LPPXQRGHILFLHQF\YLUXV+,9QHZIRUPVRI
LPPXQRWKHUDS\ LQFDQFHUSDWLHQWVDQGGLUHFWFRPEDWLQJRIFDQFHUFHOOV6RPDWLFJHQH WKHUD
SLHV GHPRQVWUDWLQJ YDULRXV GHJUHHV RI VXFFHVV KDG DOUHDG\ EHHQ GHYHORSHG WHVWHG DQG LQ
VRPHFDVHVRIILFLDOO\DSSURYHGHYHQEHIRUH WKHGHYHORSPHQWRIJHQRPHHGLWLQJ:KLOHVRPH
SDWLHQWVGLHGDVWKHUHVXOWRIVLGHHIIHFWVRIVRPDWLFJHQHWKHUDS\RWKHUVZHUHKHDOHG7KHILUVW
DSSOLFDWLRQVRIVRPDWLFJHQHWKHUDS\DUHEHLQJFRQVLGHUHGLQSDUWLFXODULQWKHFDVHVRIGLVHDVHV
IRUZKLFKWKHUHDUHQRWKHUDS\DOWHUQDWLYHV
*HQRPHHGLWLQJFDQUHQGHUVRPDWLFJHQHWKHUDS\PRUHSUHFLVHPRUHHIIHFWLYHDQGOHVVFRP
SOH[,QLWLDOFOLQLFDOVWXGLHVLQYROYLQJWKHXVHRI=)1VDQG7$/(1VDUHDOUHDG\EHLQJFDUULHGRXW
ZKLOH WKHUDSLHV LQYROYLQJ &5,635&DV DUH FXUUHQWO\ LQ WKH GHYHORSPHQW VWDJH 2QH RI WKH
PDLQFKDOOHQJHVKHUHFRQFHUQV WKH WDUJHWHGDQGVXIILFLHQW LQWURGXFWLRQRI WKHJHQRPHHGLWLQJ
V\VWHPVLQWRWKHSDWLHQW¶VERG\FHOOVZLWKWKHDLGRIYHFWRUV8QGHUFHUWDLQFLUFXPVWDQFHVYHF
WRUVWKHPVHOYHVDUHDVVRFLDWHGZLWKVLGHHIIHFWV,QDGGLWLRQ WKHLPSDFWVRIRQDQGRIIWDUJHW
HIIHFWVRIVRPDWLFJHQHWKHUDS\QHHGWREHFODULILHG$WWKHVRFLDOOHYHOWKHTXHVWLRQDULVHVDV
WRKRZWKHFXUUHQWO\KLJKFRVWVRIVRPDWLFJHQHWKHUDS\DUHWREHILQDQFHG
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([HFXWLYH6XPPDU\ 
*HUPOLQHWKHUDS\
*HUP OLQH FHOOV FRQWDLQ WKH FRPSOHWH JHQHWLF LQIRUPDWLRQ WKDW FDQ EH LQKHULWHG E\ RIIVSULQJ
*HUP OLQH WKHUDS\ FKDQJHV WKH'1$RI RIIVSULQJE\JHQHWLFDOO\PRGLI\LQJ WKHRYD SUHFXUVRU
VSHUPFHOOVVSHUPDWR]RDRU IHUWLOLVHGRYD7KHSUHYHQWLRQRIKHUHGLWDU\GLVHDVHV LV UHJDUGHG
DVWKHSULQFLSDOJRDORIJHUPOLQHWKHUDS\WKRXJKLWFRXOGDOVREHXVHGIRUVHOHFWLQJRUHQKDQF
LQJJHQHWLFDOO\UHODWHGTXDOLWLHVKXPDQHQKDQFHPHQW
7KH IXQFWLRQVDQG LQWHUDFWLRQVRIJHQHV LQKXPDQEHLQJVDUHQRW \HW VXIILFLHQWO\XQGHUVWRRG
DQG WKLV LV WKH UHDVRQZK\ WKHFRQVHTXHQFHVRIJHQRPHHGLWLQJRI WKHJHUP OLQH UHPDLQXQ
FOHDU)XUWKHUPRUHLQODERUDWRU\WHVWVZLWKHPEU\RVRIIDQGRQWDUJHWHIIHFWVDQGPRVDLFLVPV
KDYHRFFXUUHGDQGWKHLULPSDFWVRQWKHRUJDQLVPDUHGLIILFXOWWRHVWLPDWH*HUPOLQHLQWHUYHQ
WLRQVDUHDVXEMHFWRIFRQWURYHUV\QRWRQO\IURPWKHSRLQWRIYLHZRIVDIHW\EXWDOVRIRUVRFLDO
UHDVRQVDQGRQHWKLFDOJURXQGV7KHIRFXVRIWKHGHEDWHLVRQLVVXHVUHODWLQJWRWKHGHILQLWLRQV
RIKHDOWKDQGGLVHDVHDQGWKHOHJLWLPDF\RILQWHUYHQWLRQVLQWKHJHUPOLQHIRUVSHFLILFSXUSRVHV
*HUPOLQHLQWHUYHQWLRQVDUHSURKLELWHGLQPDQ\FRXQWULHVLQFOXGLQJ6ZLW]HUODQG,QPDQ\FDVHV
KHUHGLWDU\GLVHDVHVFDQEHSUHYHQWHGWKURXJKLQYLWURIHUWLOLVDWLRQDQGSUHLPSODQWDWLRQGLDJQR
VLVZKLFKDUHDOUHDG\SRVVLEOHDQGDGPLVVLEOHDQGWKLVLVZK\WKHQHFHVVLW\RIJHUPOLQHLQWHU
YHQWLRQVLVEHLQJTXHVWLRQHG
6FLHQWLVWVDUHRIWKHRSLQLRQWKDWJHUPOLQHLQWHUYHQWLRQZLOOLQSULQFLSOHEHSRVVLEOHLQWKHIXWXUH
,WVPRVWOLNHO\XVHZLOOEHLQFRQQHFWLRQZLWKPRQRJHQLFGLVHDVHV7KHFXUUHQWVWDWXVRIVFLHQFH
DQGWHFKQRORJ\LVUHJDUGHGDVLQVXIILFLHQWIRUSHUPLWWLQJJHUPOLQHLQWHUYHQWLRQVRQKXPDQEH
LQJV1RQHWKHOHVVLQLWLDOXQDSSURYHGJHUPOLQHLQWHUYHQWLRQVRQKXPDQEHLQJVZHUHFDUULHGRXW
LQ&KLQDLQ,QWKHFRXUVHRI LQYLWURIHUWLOLVDWLRQSURFHGXUHVDJHQHZDVPRGLILHGLQWKH
HPEU\RVE\PHDQVRI&5,635&DVLQRUGHUWRVWUHQJWKHQWKHFKLOGUHQ¶VUHVLVWDQFHWR+,97KH
DQQRXQFHPHQWRIWKLVH[SHULPHQWDIWHUWKHELUWKVUHDZDNHQHGWKHGHEDWHRQWKHOHJLWLPDF\DQG
XVHRIJHUPOLQHLQWHUYHQWLRQV
3ODQWEUHHGLQJ
,QWKHILHOGRISODQWEUHHGLQJJHQRPHHGLWLQJPHWKRGV±HVSHFLDOO\&5,635±KDYHUDSLGO\EH
FRPHHVWDEOLVKHGLQUHVHDUFKDQGGHYHORSPHQW*HQRPHHGLWLQJLVXVHGWRFUHDWHUHVLVWDQFHWR
ELRWLF RU DELRWLF VWUHVV LPSURYH WKH TXDOLW\ RI IRRGVWXIIV DQG DQLPDO IHHGV DQGPRGLI\ RWKHU
DJURQRPLFWUDLWV,QLWLDOILHOGWULDOVZLWKPRGLILHGSODQWVKDYHDOUHDG\EHHQUHJLVWHUHGLQWKH86$
DQG (XURSH IRU H[DPSOH IRU UDSHVHHG SRWDWRHV DQG SRSODUV 5DSHVHHG DQG VR\DPRGLILHG
WKURXJKJHQRPHHGLWLQJ DUH DOUHDG\EHLQJ FRPPHUFLDOO\ FXOWLYDWHGDQGPDUNHWHG LQ WKH86$
DQG&DQDGD
$ORQJVLGH WKH WHFKQLFDO DGYDQWDJHV RI JHQRPHHGLWLQJ PRGLI\LQJ SODQWV LVPRUH SUHFLVH DV
ZHOODVVLPSOHUDQGTXLFNHUWKHSURSRQHQWVRIWKHXVHRIJHQHWLFHQJLQHHULQJLQDJULFXOWXUHVHH
IXUWKHU SRWHQWLDO LQ WKH IDFW WKDW H[LVWLQJ UHJXODWLRQV DQG VWLJPDV DVVRFLDWHG ZLWK JHQHWLFDOO\
PRGLILHG RUJDQLVPV FDQEHDYRLGHG ,I VHOHFWLYH RUPLQRUPRGLILFDWLRQVRI D SODQW¶V'1$DUH
FDUULHG RXW ZLWK WRGD\¶V WHFKQRORJ\ WKH UHVXOWLQJPRGLILFDWLRQV FDQQRW EH GLVWLQJXLVKHG IURP
WKRVH JHQHWLF FKDQJHV WKDW WDNH SODFH ZLWKLQ WKH VFRSH RI FRQYHQWLRQDO EUHHGLQJ RU QDWXUDO
PXWDWLRQ ,Q WKH86$DQGFHUWDLQRWKHUFRXQWULHVSODQWV WKDWKDYHEHHQPRGLILHG WKURXJKJH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
QRPHHGLWLQJDUHQRWFODVVLILHGDVJHQHWLFDOO\PRGLILHGRUJDQLVPV*02VZKLFKUHGXFHVGH
YHORSPHQW DQGDSSURYDO FRVWV DQG IDFLOLWDWHVPDUNHW DFFHVV7KH(XURSHDQ&RXUW RI -XVWLFH
KDVFODVVLILHGWKHPDV*02VKRZHYHU6ZLW]HUODQGFRXOGHLWKHUDGRSWWKHODWWHUFODVVLILFDWLRQ
RUFKRRVHDPRUHOLEHUDODSSURDFK
)RU WKH VXFFHVVRU IDLOXUH RI JHQRPHHGLWLQJ LQ SODQW EUHHGLQJ WKH GHJUHHRI DFFHSWDQFHRI
JHQRPHHGLWHGSODQWVDQGWKHIRRGVWXIIVSURGXFHGIURPWKHPZLWKLQWKHWUDGHDQGE\FRQVXP
HUVLVUHJDUGHGDVWKHFHQWUDOIDFWRU7KLVGHSHQGVLQSDUWRQKRZQDWXUDOWKHSODQWVDUHIRXQG
WREHWKHEHQHILWVRIIHUHGE\JHQRPHHGLWLQJKRZWKHSURILWVDUHGLVWULEXWHGDQGRWKHUVRFLDO
IDFWRUV 7KH SRWHQWLDO HQYLURQPHQWDO DQG KHDOWK ULVNV DVVRFLDWHG ZLWK JHQRPHHGLWHG SODQWV
FDQQRWEHHYDOXDWHGRQDJHQHUDOEDVLVEXW UDWKHU UHTXLUHDFDVHE\FDVHDVVHVVPHQWFRP
PHQVXUDWHZLWK WKH W\SH RIPRGLILFDWLRQ WKH WDUJHW RUJDQLVPDQG WKH LQWHQGHGSXUSRVH8Q
LQWHQGHGVLGHHIIHFWVRI WKHJHQHWLFPRGLILFDWLRQ HJRIIWDUJHWHIIHFWVKDYH WREH WDNHQ LQWR
DFFRXQW7KHLPSRUWRIQRQGHVLJQDWHGVHHGVIRRGVWXIIVDQGDQLPDOIHHGVRUWKHLULQJUHGLHQWV
IURPJHQRPHHGLWHGSODQWVJLYHVULVHWRFKDOOHQJHVUHODWLQJWRWHFKQLFDOOHJDODQGFRPPXQLFD
WLRQIDFWRUVIRUWKHFXOWLYDWLRQSURGXFWLRQDQGPDUNHWLQJRIIRRGVWXIIVDQGDQLPDOIHHGV7KHVH
FKDOOHQJHVZLOOQHHGWREHFODULILHGLQGHWDLO
$QLPDOEUHHGLQJ
,Q WKH ILHOGRIDQLPDOEUHHGLQJJHQRPHHGLWLQJPHWKRGVKDYH WKHSRWHQWLDO WRVLJQLILFDQWO\ LQ
FUHDVHWKHHIILFLHQF\DQGSUHFLVLRQRIJHQHWLFPRGLILFDWLRQSURFHVVHVLQFRPSDULVRQZLWKFRQ
YHQWLRQDOJHQHWLFHQJLQHHULQJDQGRWKHUWHFKQLTXHV5HVHDUFKDQGGHYHORSPHQWDUHEHLQJFDU
ULHG RXW LQ OLQHZLWK WKH FRQYHQWLRQDO REMHFWLYHV RI DQLPDO EUHHGLQJ WR LQFUHDVH WKH DQLPDOV¶
UHVLVWDQFHWRGLVHDVHEXLOGXSPXVFOHWLVVXH LPSURYHWKHTXDOLW\RIPLONRUEULQJDERXWRWKHU
GHVLUDEOHFKDUDFWHULVWLFVHJKRUQOHVV OLYHVWRFNFKDQJHV LQ WKHTXDOLW\RIVKHHS¶VZRRO5H
VHDUFKLVDOVREHLQJFDUULHGRXWLQWKHHYROYLQJILHOGRI³ELRSKDUPLQJ´LQZKLFKDQLPDOVSURGXFH
VXEVWDQFHV LQ WKHLUERG\ IRUXVH LQPHGLFLQH7KH ILUVW WUDQVJHQLFDQLPDO WREHGHYHORSHG IRU
IRRGXVH±DVDOPRQ±ZDVDSSURYHGDVDIRRGVWXIILQWKH86$LQIROORZLQJDSURFHVVWKDW
ODVWHGDURXQG\HDUV$WLODSLDPRGLILHGWKURXJKJHQRPHHGLWLQJZLWKDKLJKHUILOOHW\LHOGDQG
IDVWHUJURZWKUDWHFRXOGEHDSSURYHGLQ$UJHQWLQDLQ
7KHULVNVIRUKXPDQEHLQJVIDXQDDQGIORUDDVVRFLDWHGZLWKXQLQWHQGHGVLGHHIIHFWVRIJHQHWLF
PRGLILFDWLRQDUHEHLQJGLVFXVVHGLQWKHVDPHZD\DVWKHULVNVUHODWLQJWRJHQHWLFDOO\PRGLILHG
SODQWVDQGWKH\WRRFDQQRWEHDVVHVVHGJOREDOO\*HQRPHHGLWLQJFRXOGIXUWKHUDFFHOHUDWHWKH
WUHQGWRZDUGVWKHUHGXFWLRQRIJHQHWLFGLYHUVLW\LQWKHILHOGRIDQLPDOEUHHGLQJ7KHXQLQWHQGHG
UHOHDVHRIJHQRPHHGLWHGOLYHVWRFNLVUHJDUGHGDVOHVVFULWLFDOLQFRPSDULVRQZLWKSODQWVEXWLV
FRQVLGHUHGDUHOHYDQWULVNLQWKHILHOGRISLVFLFXOWXUH*HQRPHHGLWLQJFRXOGDYRLGWKHQHHGIRU
SDLQIXOLQWHUYHQWLRQVLQDQLPDOVHJGHKRUQLQJRIFDWWOHEXWDWWKHVDPHWLPHLWLQWHUIHUHVZLWK
WKHLUQDWXUDOZD\RIOLIH$VDWHFKQLFDOVROXWLRQJHQRPHHGLWLQJFRXOGSXUVXHPRUHFRPSUHKHQ
VLYHDQGIXUWKHUUHDFKLQJVWUDWHJLHVVXFKDVWKHJHQHUDOLPSURYHPHQWRIKXVEDQGU\FRQGLWLRQV
4XHVWLRQV DOVR DULVH IRU H[DPSOH FRQFHUQLQJ WKH QDWXUDOQHVV RI VXFK LQWHUYHQWLRQV DQG WKH
OHJDOO\ DQFKRUHG GLJQLW\ RI DQLPDOV LQ WKH 6ZLVV FRQWH[W )XUWKHUPRUH WKH GHJUHH RI DF
FHSWDQFHRIIRRGVWXIIVIURPVXFKDQLPDOVDQGIURPPRGLILHGSODQWVUHPDLQVXQFHUWDLQ
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([HFXWLYH6XPPDU\ 
*HQHGULYHV
*HQHGULYHVDUHVHOISURSDJDWLQJJHQHWLFPHFKDQLVPVWKDWFDQFDXVHJHQHWLFPRGLILFDWLRQVWR
EHLQKHULWHGE\RIIVSULQJZLWKDVLJQLILFDQWO\KLJKHUSUREDELOLW\LQFRPSDULVRQZLWKQRUPDOKHUHGL
WDU\ SURFHVVHV 7KH\ RFFXU QDWXUDOO\ EXW ZLWK WKH DLG RI JHQRPH HGLWLQJ HVSHFLDOO\ XVLQJ
&56,35V\VWHPVWKHWDUJHWHGXVHRIJHQHGULYHVEHFRPHVSRVVLEOHHJIRUWKHGLVVHPLQDWLRQ
RIGHVLUHGJHQHWLFDOO\GHWHUPLQHGSURSHUWLHVZLWKLQDIHZJHQHUDWLRQV LQDSRSXODWLRQFRQYHU
VLRQGULYHRUIRUWKHUHGXFWLRQRUHUDGLFDWLRQRIDSRSXODWLRQVXSSUHVVLRQGULYH,QWKHODERUD
WRU\WKHIXQGDPHQWDOUHDOLVDELOLW\RIJHQHGULYHVKDVEHHQGHPRQVWUDWHGLQWHVWVRQ\HDVWVIUXLW
IOLHVDQGDQRSKHOHVPRVTXLWRHV
*HQHGULYHVFRXOGEHXVHGLQWKHILHOGVRIGLVHDVHSUHYHQWLRQDJULFXOWXUHDQGQDWXUHFRQVHUYD
WLRQ5HVHDUFKLVFXUUHQWO\EHLQJFDUULHGRXWZLWKWKHDLPRISUHYHQWLQJPDODULDE\HUDGLFDWLQJ
WKHDQRSKHOHVPRVTXLWR+HUHJHQHGULYHVFRXOGEHXVHG WRHQVXUH WKDWRQO\PDOHRIIVSULQJ
DUHSURGXFHG VR WKDWXOWLPDWHO\ WKHRYHUDOO SRSXODWLRQZRXOGEH UHGXFHGDQGHYHQWXDOO\ FRO
ODSVHDQGWKHWUDQVPLVVLRQRIPDODULDZRXOGWKXVEHUHVWULFWHG,QWKHILHOGRIDJULFXOWXUHJHQH
GULYHVFRXOGEHXVHG WRFRPEDWSHVWSRSXODWLRQV1DWXUHFRQVHUYDWLRQFRXOGEHQHILW IURP WKH
HUDGLFDWLRQRILQYDVLYHVSHFLHVWKDWKDUPWKHHFRV\VWHP
+RZHYHUWKHUHDUHFRQFHUQVUHJDUGLQJWKHXVHRIJHQHGULYHVHVSHFLDOO\LQFRQQHFWLRQZLWKWKH
KLJKGHJUHHRILQYDVLYHQHVVWKDWFDQEHDWWULEXWHGWRWKHVHV\VWHPV.HHSLQJWKHLUVSDWLDODQG
WHPSRUDOVSUHDGXQGHUFRQWURODSSHDUVWREHGLIILFXOW LIQRW LPSRVVLEOHDQGWKHVDPHDSSOLHV
ZLWK UHVSHFW WR WKH UHYHUVLELOLW\ RI WKHLU DSSOLFDWLRQ 7KH GDQJHU RI VSUHDGLQJ JHQH GULYHV WR
RWKHUSRSXODWLRQVRUWKURXJKFURVVEUHHGLQJZLWKRWKHUVSHFLHVLVVHHQDVDWKUHDWWRHFRV\V
WHPVDQGELRGLYHUVLW\2QWKHRWKHUKDQGWKHGHYHORSPHQWRIUHVLVWDQFHWRJHQHGULYHVFRXOG
RFFXUZKLFKZRXOGWKHQUHQGHUWKHPLQHIIHFWXDO7RGDWHZHGRQRWKDYHVXIILFLHQWNQRZOHGJH
RIWKHUROHDQGIXQFWLRQRIVSHFLHVRUSRSXODWLRQVLQHFRV\VWHPVDQGWKLVPDNHVULVNDVVHVV
PHQWPRUHGLIILFXOW*HQHGULYHVFRXOGKDYHXQGHVLUDEOHVLGHHIIHFWVRQ IORUDDQG IDXQD7KH
XQLQWHQGHGUHOHDVHRIJHQHGULYHVIURPUHVHDUFKDFWLYLWLHVLQHQFORVHGIDFLOLWLHVLVDOVRFRQFHLY
DEOH7KHLUSRVVLEOHPLVXVHRUDSSOLFDWLRQ IRUPLOLWDU\SXUSRVHV UHSUHVHQWVDQRWKHU VRXUFHRI
ULVN7KHH[WHQWWRZKLFKWKHFXUUHQWULVNDVVHVVPHQWSURFHVVHVDQGOHJDOSURYLVLRQVVXIILFHIRU
WKHXVHRIJHQHGULYHVQHHGVWREHFODULILHG+HUHIRUHVHHDEOHFKDOOHQJHVFRXOGDULVHLQDVVR
FLDWLRQZLWK WKH GHYHORSPHQW RI VXLWDEOHPHWKRGV IRU DVVHVVLQJ ULVNV DQG WKHJRYHUQDQFHRI
JHQHGULYHV
/HJDOFRQWH[WDQGUHJXODWLRQRIJHQRPHHGLWLQJLQ6ZLW]HUODQG
'HSHQGLQJ RQ WKH LQWHQGHG XVH RI JHQRPH HGLWLQJ YDULRXV QDWLRQDO DQG LQWHUQDWLRQDO OHJDO
SURYLVLRQVDQGIUDPHZRUNFRQGLWLRQVH[LVWWKDWJRYHUQLWVDSSOLFDWLRQLQDYDULHW\RIDUHDV
,Q6ZLW]HUODQGERWKLQFOLQLFDOWULDOVDQGDVVWDQGDUGWKHUDSLHVxenotransplantationsKDYHWREH
RIILFLDOO\ DSSURYHG GXH WR WKH DVVRFLDWHG LQIHFWLRQ DQG KHDOWK ULVNV IRU KXPDQ EHLQJV EXW LQ
SULQFLSOH WKH\ DUH SHUPLWWHG IRU WKHUDSHXWLF SXUSRVHV /HJDO SURYLVLRQV H[LVW LQ 6ZLW]HUODQG
JRYHUQLQJ SUH DQG DIWHUFDUHZKLFK FRQFHUQ WKH SURWHFWLRQ RI WKH SDWLHQW DV ZHOO DV RI WKH
DQLPDO DV WKH RUJDQ VRXUFH DQG WKH HQYLURQPHQW LQ JHQHUDO HJ SUHYHQWLRQ RI WKH ULVN RI
LQIHFWLRQ RI WKLUG SDUWLHV +HUH WKH ULVNV DQG EHQHILWV KDYH WR EH FDUHIXOO\ ZHLJKHG XS ,Q
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
DGGLWLRQSURYLVLRQV UHODWLQJ WR WKHGLJQLW\RIDQLPDOVDOVRKDYH WREHFRPSOLHGZLWK*HQRPH
HGLWLQJKDVWKHSRWHQWLDOWRDOWHUWKHULVNDVVHVVPHQWRI[HQRWUDQVSODQWDWLRQDERYHDOOWKURXJK
WKHUHGXFWLRQRIUHMHFWLRQUHDFWLRQVDQGWKHWKUHDWSRVHGE\UHWURYLUXVHV
Somatic therapy LVSHUPLVVLEOH LQ6ZLW]HUODQG LI LW LVFDUULHGRXW IRUGLDJQRVWLF WKHUDSHXWLFRU
SUHYHQWLYHSXUSRVHV%\FRQWUDVWgerm line interventionsDUHSURKLELWHGLQ6ZLW]HUODQGERWKE\
QDWLRQDO OHJLVODWLRQDQGLQDFFRUGDQFHZLWKWKHUDWLILHG%LRPHGLFLQH&RQYHQWLRQ$WSUHVHQW LQ
YLHZRI WKH LQVXIILFLHQWVWDWXVRINQRZOHGJHDQGXQFHUWDLQ WHFKQRORJ\ WKHSURKLELWLRQ LVVWLOOD
PDWWHURIFRQWHQWLRQEXWWKLVFRXOGFKDQJHLIWKHULVNEHQHILWUDWLRVKRXOGEHLPSURYHGWKURXJK
IXUWKHUUHVHDUFKDQGGHYHORSPHQW,QWKHFRQWH[WRIEDVLFUHVHDUFKWKHTXHVWLRQDULVHVFRQFHU
QLQJWKHUHJXODWLRQRIembryo research with genome editing:KLOHUHVHDUFKRQVXSHUQXPHUDU\
HPEU\RVDQG WKHSURGXFWLRQRIHPEU\RV IRU UHVHDUFKSXUSRVHVDUHSURKLELWHG LQ6ZLW]HUODQG
ODERUDWRU\UHVHDUFKRQHPEU\RQLFVWHPFHOOVIURPVXSHUQXPHUDU\HPEU\RVLVSHUPLWWHG
:LWK UHVSHFW WRplant and animal breeding OHJLVODWLRQ LVEDVHGRQ WKHFODVVLILFDWLRQRIRUJDQ
LVPVPRGLILHGWKURXJKJHQRPHHGLWLQJ7KHUHJXODWLRQVGLIIHUGHSHQGLQJRQZKHWKHU*02VDUH
LQYROYHG,QDFFRUGDQFHZLWKWKHUXOLQJE\WKH(XURSHDQ&RXUWRI-XVWLFHJHQRPHHGLWHGRUJDQ
LVPVDUHQRWFRYHUHGE\WKHPXWDJHQHVLVH[HPSWLRQDQGDUHWKXVFODVVLILHGDV*02V0XWD
JHQHVLVWHFKQLTXHVPRGLI\WKHJHQRPHRIRUJDQLVPVLQDQXQWDUJHWHGPDQQHUEXWZLWKRXWWKH
DGGLWLRQRIIRUHLJQJHQHWLFPDWHULDO+RZHYHUWKHOHJDOFODVVLILFDWLRQRI³PXWDJHQHVLV´RQO\DS
SOLHV WR WKRVHPHWKRGVZKLFK±DW WKHWLPHWKLV OHJDOGHILQLWLRQZDVIRUPXODWHG±ZHUHXQGHU
VWRRG WREHSURFHVVHVZLWKLQ WKLVFDWHJRU\%\FRQWUDVWRUJDQLVPVPRGLILHG WKURXJKJHQRPH
HGLWLQJZHUHFODVVLILHGDV*02V6ZLW]HUODQGKDVWKHRSWLRQRIDELGLQJE\WKLVUDWKHUUHVWULFWLYH
LQWHUSUHWDWLRQ RI WKH(8 UHJXODWLRQ RU GHYHORSLQJ DPRUH OLEHUDO DQGPRUH LQQRYDWLRQIULHQGO\
UHJXODWLRQJRYHUQLQJJHQRPHHGLWLQJ7KH³GLJQLW\RIOLYLQJEHLQJV´FODXVHODLGGRZQLQ6ZLW]HU
ODQG¶VIHGHUDOFRQVWLWXWLRQIXUWKHUGHILQHVWKHVFRSHRIXWLOLVDWLRQRIJHQRPHHGLWLQJRQO\LIWKH
EHQHILWVRIJHQRPHHGLWLQJ HJRI OLYHVWRFNDUHVXIILFLHQWO\ VXEVWDQWLDWHGPD\ WKHGLJQLW\RI
OLYLQJ EHLQJV EH VXERUGLQDWHG WR RWKHU VSHFLILHG LQWHUHVWV GHHPHGZRUWK\ RI OHJDO SURWHFWLRQ
HJIRRGVDIHW\
Gene driveDSSOLFDWLRQVDUHDOVRFRYHUHGE\WKLVFODVVLILFDWLRQRIJHQRPHHGLWHGRUJDQLVPVDV
*02V,QDGGLWLRQZLWKJHQHGULYHDSSOLFDWLRQVTXHVWLRQVDULVHUHJDUGLQJELRVHFXULW\DQGELR
GLYHUVLW\ DOVRZLWK UHVSHFW WR LPSDFWV WKDW PD\H[WHQGEH\RQGQDWLRQDO ERUGHUV7KHVHDV
SHFWVDUHDGGUHVVHG LQ LQWHUQDWLRQDO WUHDWLHVVXFKDV WKH&DUWDJHQD3URWRFRO ZKLFKDOVRDG
GUHVVHVWKHSULQFLSOHRISUHFDXWLRQ ,QWKHILHOGRIELRVHFXULW\ WKHUH LVURRPIRUPDQRHXYUHLQ
6ZLW]HUODQG¶VH[LVWLQJOHJLVODWLRQLQSDUWLFXODUIRUWKHPRUHUHVWULFWLYHUHJXODWLRQRIJHQHGULYHV
'HEDWHRQHWKLFDODVSHFWV
7KHGHYHORSPHQWRIJHQRPHHGLWLQJPHWKRGVKDVSURPSWHGUHIOHFWLRQVRQHWKLFDO LVVXHV7KH
GHEDWHVH[DPLQHGRQJHQRPHHGLWLQJ LQKXPDQPHGLFLQHEXLOGRQSDVWDQGRQJRLQJGLVFXV
VLRQVRQJHQHWKHUDS\SUHLPSODQWDWLRQGLDJQRVLVDQGUHVHDUFKLQWRHPEU\RQLFVWHPFHOOV7KH
WHUP³JHQRPHHGLWLQJ´ LPSOLHVKLJKHUSUHFLVLRQDQGD ORZHUVXVFHSWLELOLW\ WRHUURUVRI WKHQHZ
PHWKRGV DV FRPSDUHG WR WKH HDUOLHUPHWKRGV ZKLFK DUH VXEVXPHG XQGHU WKH WHUP ³JHQHWLF
HQJLQHHULQJ´
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([HFXWLYH6XPPDU\ 
,QYLHZRI WKH UHODWLYHQHZQHVVRIJHQRPHHGLWLQJDQG WKHXQFHUWDLQWLHV UHJDUGLQJHIIHFWLYHO\
UHDOLVDEOH DSSOLFDWLRQV WKH GHEDWH RQ HWKLFDO DVSHFWV LV WDNLQJ SODFH DW D K\SRWKHWLFDO OHYHO
ZKHUHERWKIHDUVDQGKRSHVDUHSUHVHQW7KHVWDWHPHQWVRISRVLWLRQYDU\EHWZHHQDFDXWLRXV
DQGVRPHZKDWVFHSWLFDODSSURDFK WR UHVHDUFK LQYLHZRI WKHXQFHUWDLQW\DQG LUUHYHUVLELOLW\RI
VRPH SURFHGXUHV HJ JHUP OLQH LQWHUYHQWLRQV DQG D SRVLWLYH DSSURDFK WR DOO W\SHV RI UH
VHDUFKDVORQJDVWKHDVVRFLDWHGULVNVKDYHEHHQVXIILFLHQWO\FODULILHG2QHRIWKHFHQWUDOWRSLFV
XQGHUGLVFXVVLRQFRQFHUQVWKHGLVWLQFWLRQEHWZHHQWKHUDS\DQGHQKDQFHPHQW±KHUHWKHPDLQ
SUREOHP LV WKDW LW LV GLIILFXOW WR FOHDUO\ GLVWLQJXLVK EHWZHHQ WKH WZR 7KHUDSHXWLF DSSOLFDWLRQV
LQWHQGHGWRKHDOGLVHDVHVDUHDOZD\VDZDUGHGDKLJKHUGHJUHHRIHWKLFDOOHJLWLPDF\WKDQLQWHU
YHQWLRQVDLPHGDWEULQJLQJDERXWDQHQKDQFHPHQW7KXV VRPDWLF LQWHUYHQWLRQVZLWKD WKHUD
SHXWLFREMHFWLYHDUHJHQHUDOO\PRUHSRVLWLYHO\DSSUDLVHGIURPDQHWKLFDOSRLQWRIYLHZDVORQJ
DVDFRPSUHKHQVLYH ULVNDVVHVVPHQW LV FDUULHGRXW*HUP OLQH LQWHUYHQWLRQVDUHFXUUHQWO\ UH
JDUGHG DV HWKLFDOO\ LQGHIHQVLEOH KRZHYHU WKHUH LV GLVDJUHHPHQW UHJDUGLQJ WKH IXQGDPHQWDO
OHJLWLPDF\RIIXWXUHLQWHUYHQWLRQV
7KHDQDO\VLVLGHQWLILHGDQXPEHURIDUJXPHQWVRQZKLFKLPSOLFLWDQGH[SOLFLWFDOOVIRUDPRUDWR
ULXP RQ JHUP OLQH LQWHUYHQWLRQV DUH EDVHG$PRUDWRULXPZRXOG SURYLGH WKH QHFHVVDU\ WLPH
IUDPHIRUIRVWHULQJVRFLDOGHEDWHRQJHUPOLQHLQWHUYHQWLRQVRUIRUVFLHQWLILFDOO\FODULI\LQJLVVXHV
UHODWLQJWRWHFKQLFDODQGFOLQLFDOULVNVDVVRFLDWHGZLWKVXFKLQWHUYHQWLRQV%XWFDOOVIRUDPRUDWR
ULXPUHPDLQYDJXHZLWKUHVSHFW WR LWVGXUDWLRQ WKHDSSURDFKWREHDGRSWHGGXULQJDQGDW WKH
FRQFOXVLRQRIWKHPRUDWRULXPDQGWKHZD\LQZKLFKGLVVHQWLVXOWLPDWHO\WREHGHDOWZLWK
(FRQRPLFLPSOLFDWLRQVRIJHQRPHHGLWLQJIRU6ZLW]HUODQG
7KHGHYHORSPHQWDQGXVHVRIJHQRPHHGLWLQJ WHFKQLTXHVDUHDOVRDVVRFLDWHGZLWKHFRQRPLF
H[SHFWDWLRQV DQG LQWHUHVWV &RPSDQLHV LQ WKH IRRGVWXIIV SKDUPDFHXWLFDOV DQG ELRWHFKQRORJ\
VHFWRUVKDYHDOUHDG\SDWHQWHG UHOHYDQWSURGXFWVDQGDSSOLFDWLRQV7KHH[SORUDWRU\VXUYH\RQ
WKHDZDUHQHVVDQGXVHRIJHQRPHHGLWLQJV\VWHPVDQGWKHDVVHVVPHQWE\6ZLVVFRPSDQLHVRI
WKHLU UHOHYDQFH DQG LPSDFWV DV ZHOO DV WKH IUDPHZRUN FRQGLWLRQV VKRZHG WKDW VRFLDO DF
FHSWDQFHLVDFHQWUDOIDFWRULQGHOLEHUDWLRQVRQWKHXVHRIJHQRPHHGLWLQJPHWKRGVE\FRPSD
QLHV7KHSDUWLFLSDWLQJFRPSDQLHVDOVRFLWHGWKHDYDLODELOLW\RIRWKHUHVWDEOLVKHGPHWKRGVHJ
FRQYHQWLRQDOEUHHGLQJWHFKQLTXHVDVDPDMRUIDFWRULQWKHLUGHOLEHUDWLRQV
7KHHFRQRPLFLPSOLFDWLRQVRIJHQRPHHGLWLQJIRU6ZLVVFRPSDQLHVDQGWKHQDWLRQDOHFRQRP\
DUHGLIILFXOW WR HVWLPDWH DW WKLV WLPH7KH VWDWHPHQWV SURYLGHGE\ WKHSDUWLFLSDWLQJ FRPSDQLHV
UHODWLQJWRWKHIXWXUHLPSDFWVRIJHQRPHHGLWLQJZHUHVRPHZKDWUHWLFHQWLQQDWXUH1RQHWKHOHVV
FHUWDLQ WUHQGVZHUHFLWHGVXFKDV LQFUHDVLQJFRPSHWLWLRQDQGSUHVVXUHRQ6ZLVVEXVLQHVVHV
IURPIRUHLJQFRPSDQLHV±DVLWXDWLRQWKDWLVUHODWHGWRWKHOHJDOIUDPHZRUNLQ6ZLW]HUODQG:LWK
UHVSHFW WR UHVHDUFKSURFHVVHV WKHVWDQGSRLQWVZHUHDPELYDOHQW$OWKRXJK WKHFRPSDQLHVDO
UHDG\XVLQJJHQRPHHGLWLQJQRWLFHGDQDFFHOHUDWLRQRIWKHUHVHDUFKSURFHVVWKURXJK&5,635
WHFKQRORJ\WKHDVVHVVPHQWVRIWKHFRQVHTXHQFHVRIWKLVDFFHOHUDWLRQIRUFRPSDQLHVHJZLWK
UHVSHFWWRMREVGLIIHUHG
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
&RQFOXVLRQV
:LWKJHQRPHHGLWLQJ WHFKQLTXHV LQSDUWLFXODU&5,635V\VWHPV LW LVSRVVLEOH WRPRGLI\'1$
PRUH SUHFLVHO\ HDVLO\ DQG TXLFNO\ LQ FRPSDULVRQ ZLWK HDUOLHU JHQHWLF HQJLQHHULQJ PHWKRGV
+RZHYHUWKHVHWHFKQRORJLHVKDYHQRWUHDFKHGWKHLU]HQLWKEXWDUHXQGHUJRLQJFRQVWDQWGHYHO
RSPHQW2QO\DIHZ\HDUVDIWHUWKHLUGLVFRYHU\WKH\DUHDOUHDG\SOD\LQJDFHQWUDOUROHLQJHQHWLF
DQGELRWHFKQRORJ\UHVHDUFKDQGGHYHORSPHQW
*HQRPHHGLWLQJDVDQLQWHUZRYHQDQGFRPSOH[LVVXH
7KHGHEDWHRQJHQRPHHGLWLQJDQGLWVXVHFDOOVIRUDGLIIHUHQWLDWHGYLHZRIWKHUHVSHFWLYHWHFK
QRORJLHVDQGWKHLUVSHFLILFDUHDVRIDSSOLFDWLRQ*HQRPHHGLWLQJLVQRWDVLQJOHWHFKQRORJ\EXW
UDWKHU HQFRPSDVVHVD YDULHW\ RI ELRWHFKQRORJLFDOPHWKRGV WKDW DUH DSSOLHG RQGLIIHUHQW FHOOV
DQGRUJDQLVPVIRUYDULRXVSXUSRVHVDQGDUHFRQWLQXRXVO\EHLQJGHYHORSHGIXUWKHU'HSHQGLQJ
RQWKHPHWKRGDSSOLHGLWVLQWHQGHGSXUSRVHDQGWKHRUJDQLVPLQYROYHGWKHWHFKQLFDOFKDOOHQJ
HVGLIIHUDQGGLIIHUHQWLPSDFWVDQGVLGHHIIHFWVPD\RFFXU)XUWKHUPRUHWKHVRFLDOLPSOLFDWLRQV
DQG DSSUDLVDOVPD\ DOVR GLIIHU GHSHQGLQJ RQ WKH DSSOLFDWLRQ DQG REMHFWLYH*HQRPH HGLWLQJ
PHWKRGVFDQQRWEHDVVHVVHGJOREDOO\EXWUDWKHUVKRXOGEHFRQVLGHUHGLQDGLIIHUHQWLDWHGZD\
,Q WKHLUDSSOLFDWLRQJHQRPHHGLWLQJPHWKRGVJRKDQG LQKDQGZLWKDYDULHW\RIRWKHU WHFKQRO
RJLHV WKDWEULQJ LQ WKHLURZQFKDOOHQJHVDQG ULVNV IRUH[DPSOHYHFWRUV IRUDSSO\LQJJHQRPH
HGLWLQJV\VWHPVWRWKHFHOOZKLFKGHSHQGLQJRQWKHLUW\SHDQGVWUXFWXUHFDQSUHVHQWWHFKQLFDO
FKDOOHQJHVDQGULVNVRIWKHLURZQHJLPPXQHUHDFWLRQVLQWKHKXPDQERG\
,QDGGLWLRQWRWHFKQRORJ\DQGNQRZKRZWKHXVHRIJHQRPHHGLWLQJDOVRGHSHQGVRQLQVWLWXWLRQ
DODQGVRFLDOIUDPHZRUNFRQGLWLRQV7KLVLVH[HPSOLILHGE\JHUPOLQHWKHUDS\HYHQLIJHUPOLQH
LQWHUYHQWLRQVWRSUHYHQWWKHSDVVLQJRQRIKHUHGLWDU\GLVHDVHVZHUHIRXQGWREHVDIHDQGHIIHF
WLYHSUDFWLFHVRIKXPDQUHSURGXFWLRQZRXOGKDYHWREHDGDSWHGWRWKHLQWHUYHQWLRQLQTXHVWLRQ
7KLVPHDQV WKDWFRXSOHVZLWKNQRZQKHUHGLWDU\GLVHDVHVZRXOGKDYH WRXQGHUJRDVVLVWHGUH
SURGXFWLRQLHLQYLWURIHUWLOLVDWLRQDQGSUHLPSODQWDWLRQGLDJQRVLV7KHGHEDWHRQJHQRPHHGLW
LQJDSSOLFDWLRQVKDV WR WDNHDFFRXQWRI WKLVVFLHQWLILFDQGVRFLDOHPEHGGLQJRI WKHUHODWHG LP
SOHPHQWDWLRQSUDFWLFHV7KHTXHVWLRQ LVQRWRQO\ZKHWKHUFHUWDLQDSSOLFDWLRQVDUHSHUVHVDIH
DQGGHVLUDEOHEXWDOVRKRZWKHDVVRFLDWHGIUDPHZRUNFRQGLWLRQVDUHDVVHVVHG
+LJKHUSUHFLVLRQDQGVSHHG±EXWVRPHWLPHVXQFOHDULPSDFWV
7KHSUHFLVLRQRIJHQRPHHGLWLQJPHWKRGVDOZD\VKDVWREHVHHQLQFRPSDULVRQZLWKWKHJHQHWLF
HQJLQHHULQJPHWKRGV SUHYLRXVO\ DSSOLHG *HQRPH HGLWLQJ FDQ JLYH ULVH WR RII DQG RQWDUJHW
HIIHFWVZKLFKFDQKDYHXQGHVLUDEOHLPSDFWVRQWKHGHVLUHGIXQFWLRQRIWKHRUJDQLVPRUUHVXOWLQ
RWKHUXQLQWHQGHGRXWFRPHV,WLVQRWSRVVLEOHWRDVVHVVWKHVHLPSDFWVLQDJHQHUDOLVHGPDQQHU
7KHLGHQWLILFDWLRQRIRIIDQGRQWDUJHWHIIHFWVUHSUHVHQWVDFHQWUDOFKDOOHQJHIRUJHQRPHHGLW
LQJ6\VWHPDWLF UHVHDUFK LQWR RII DQGRQWDUJHW HIIHFWVZRXOG VHHP WR EHD FRQVWUXFWLYH DS
SURDFK WREHWWHU DVVHVVLQJ WKHSUHFLVLRQDQGVDIHW\RI JHQRPHHGLWLQJ WHFKQLTXHV LQ YDULRXV
DUHDVRIDSSOLFDWLRQ&XUUHQWUHVHDUFKDSSOLHVGLIIHUHQWDSSURDFKHVDQGVWDQGDUGVIRULGHQWLI\
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LQJHIIHFWVRIWKLVQDWXUH±WKHVHTXHQFLQJRIWKHJHQRPHRULQGLYLGXDO'1$VHJPHQWV6SHFLI\
LQJDGHTXDWHVFLHQWLILFVWDQGDUGVDQGJXLGHOLQHVIRUPHDVXULQJRIIWDUJHWHIIHFWVLVQHFHVVDU\LQ
RUGHU WR HQDEOH FRPSDULVRQV WR EH PDGH EHWZHHQ VWXGLHV DQG FUHDWH D VROLG EDVLV IRU DV
VHVVLQJJHQRPHHGLWLQJPHWKRGVDQGDSSOLFDWLRQV
,QDGGLWLRQWKHYHULILDELOLW\RIFHUWDLQJHQRPHHGLWLQJLQWHUYHQWLRQVLQWKHJHQRPHRIRUJDQLVPV
LVFXUUHQWO\YHU\GLIILFXOWRUHYHQLPSRVVLEOH+RZHYHUEHFDXVHWKLVLVDQDEVROXWHSUHUHTXLVLWH
IRUPRQLWRULQJWKHOHJDOO\FRPSOLDQWDSSOLFDWLRQRIJHQRPHHGLWLQJDERYHDOOLQWKHILHOGVRIDJUL
FXOWXUHDQG IRRGSURGXFWLRQ LW LVHVVHQWLDO WRFODULI\ WKH OLPLWVRIH[LVWLQJYHULILFDWLRQPHWKRGV
DQGWRSURPRWHUHVHDUFKLQWRLPSURYHGYHULILFDWLRQPHWKRGVDQGIXUWKHUGHYHORSWKHP7KHUHLV
DOVRDQHHGWRGHWHUPLQHZKLFKVXSSRUWPHDVXUHVDUHUHTXLUHGLQRUGHUWREHDEOHWRHVWDEOLVK
DOLQNEHWZHHQDQLGHQWLILHGJHQHWLFPRGLILFDWLRQDQGWKHXVHRIJHQRPHHGLWLQJ
,QPDQ\DUHDVWKHGHJUHHRINQRZOHGJHFRQFHUQLQJWKHIXQFWLRQRIJHQHVDQGWKHLQWHUDFWLRQV
RIJHQHWLFDOO\UHODWHGSURSHUWLHVZLWKHDFKRWKHUDQGZLWKWKHHQYLURQPHQWLVVWLOO OLPLWHG(YHQ
DVVXPLQJKLJKO\SUHFLVHDQGHIILFLHQWJHQRPHHGLWLQJZLWKRXWRIIRURQWDUJHWHIIHFWVGHSHQG
LQJRQWKHRUJDQLVPLQTXHVWLRQDQGWKH'1$VHTXHQFHPRGLILHG LW LVQRWDOZD\VSRVVLEOHWR
IXOO\SUHGLFWIXUWKHULPSDFWV6RFLDOSOD\HUVZKREURNHULQIRUPDWLRQDQGDVVHVVPHQWVUHODWLQJWR
JHQRPHHGLWLQJDQGLWVDSSOLFDWLRQVKDYHWRRSHQO\DGGUHVVWKHIRXQGDWLRQVRIWKHLQIRUPDWLRQ
DQGDVVHVVPHQWVLQTXHVWLRQ7KH\KDYHWRFOHDUO\FRPPXQLFDWHWKHOLPLWVRIWKHFXUUHQWVWDWXV
RINQRZOHGJHLQRUGHUWREHDEOHWREHWWHUGLVFXVVDQGDVVHVVWKHSRWHQWLDOVULVNVDQGLPSDFWV
DVVRFLDWHGZLWKWKHDSSOLFDWLRQRIJHQRPHHGLWLQJIRUYDULRXVSXUSRVHV6RPHSDUWLHVDUHFXU
UHQWO\ IRUPXODWLQJ SUHGLFWLRQV DQG H[SHFWDWLRQV UHJDUGLQJ WKH IXWXUH VXFFHVVIXO UHDOLVDWLRQ RI
LQWHUYHQWLRQVDQGSRWHQWLDO LPSDFWV IRUZKLFKWKHHPSLULFDOEDVLV LVXQFHUWDLQ3UHGLFWLRQVDQG
H[SHFWDWLRQVVKRXOGEHFULWLFDOO\DQDO\VHGDQGTXHVWLRQHGWDNLQJ LQWRFRQVLGHUDWLRQWKHK\SHV
WKDW UHSHDWHGO\RFFXU UHJDUGLQJQHZ WHFKQRORJLHV7KHEDVLVRIVXFKDVVHVVPHQWVKDV WREH
YLHZHGZLWKFDXWLRQDQGLIQHFHVVDU\WKHGHWDLOVXQGHUO\LQJWKHDVVHVVPHQWPXVWEHDFWLYHO\
GHPDQGHG3URPLVHVPXVWEHYLHZHGDJDLQVWWKHEDFNGURSRIWKHSROLWLFDOO\QRUPDWLYHSRVLWLRQ
DQGHFRQRPLFDQGRWKHULQWHUHVWVRIWKHSDUWLHVPDNLQJWKHSURPLVHV
&RQWLQXDWLRQRIVRFLDOGHEDWHVDQGFRQWURYHUVLHV
*HQRPHHGLWLQJDSSOLFDWLRQVVKRXOGQRWEHUHJDUGHGPHUHO\LQWHUPVRIWKHLUWHFKQLFDOUHDOLVD
ELOLW\DQGWKHDVVRFLDWHGULVNV7KH\VKRXOGEHXQGHUVWRRGDVVRFLDOO\HPEHGGHGWHFKQRORJLHV
ZLWKLQDFRQWH[WRIVRFLRQRUPDWLYHFKDOOHQJHVDQGFRQIOLFWV±FKDOOHQJHVDQGFRQIOLFWVZKLFK
WKH\PLUURUDQGPD\SRWHQWLDOO\LQIOXHQFH6LQFHPDQ\RIWKHFRQWURYHUVLDODVSHFWVRIWKHXVHRI
JHQRPHHGLWLQJDUHE\QRPHDQVQHZLWLVZRUWKWDNLQJDORRNEDFNDWSUHYLRXVVRFLDOFRQIOLFWV
RIDVLPLODUQDWXUH7KHUHQHZHGLPSHWXVRIVXFKVRFLDOFRQIOLFWVWULJJHUHGE\JHQRPHHGLWLQJ
VKRXOGEHVHHQDVDQRSSRUWXQLW\WRFRQWLQXHWKHGHEDWHLQDFRQVWUXFWLYHPDQQHUDQGZKHUH
SRVVLEOHWRILQGSROLWLFDOO\DQGVRFLDOO\IHDVLEOHZD\VRIHQJDJLQJZLWKHDFKRWKHUDQGWKHSR
WHQWLDOVRIWKLVWHFKQRORJ\
'HSHQGLQJRQWKHFLUFXPVWDQFHVVRFLDOHWKLFDODQGSUDFWLFDOFRUUHODWLRQVFDQKDPSHUIRVWHURU
FKDQJHWKHIRUPDQGLPSDFWVRIWKHXVHRIJHQRPHHGLWLQJ,QDOOWKHFLWHGDUHDVRIDSSOLFDWLRQ
WKHTXHVWLRQDULVHVDVWRZKLFKDSSOLFDWLRQVLIDQ\DQGWKHDVVRFLDWHGQHHGVDUHLQSULQFLSOH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
VRFLDOO\GHVLUHGDQGWRZKDWH[WHQWWKHDQVZHUVWRWKHVHTXHVWLRQVDUHWREHOHIWXSWRLQGLYLGX
DOVHJUHVHDUFKHUVHQWUHSUHQHXUVSROLWLFLDQVDQGXOWLPDWHO\FRQVXPHUV3XEOLFGHEDWHVDQG
VRFLDOGLVFRXUVHRQWKHFRQGLWLRQVSRWHQWLDOVULVNVDQGGHVLUDELOLW\RIJHQRPHHGLWLQJDSSOLFD
WLRQVDUHFLWHGDVFHQWUDOVROXWLRQVWRPDQ\RIWKHFKDOOHQJHVSRVHGE\JHQRPHHGLWLQJ$WWKH
VDPHWLPHXQFHUWDLQW\UHSHDWHGO\VXUIDFHVLQWKH6ZLVVSRSXODWLRQUHJDUGLQJWKHFRQWHQWDQG
GHPRJUDSKLFVRIYDULRXVVRFLDOSRVLWLRQVDQGVWDQFHVFRQFHUQLQJJHQRPHHGLWLQJ
'LVFXVVLRQSURMHFWVDQGGLDORJXHHYHQWVFDQKHOSSDYHWKHZD\DQGPDNHVLJQLILFDQWFRQWULEX
WLRQVWRZDUGVH[FKDQJHVEHWZHHQVFLHQFHDQGVRFLHW\1HZZD\VRILPSOHPHQWLQJVXFKHYHQWV
FRXOGEH LQYHVWLJDWHGDQG WULHGDQGWHVWHGDSSURDFKHVHJFLWL]HQV¶ZRUNVKRSVDQGVFLHQFH
FDIpV FRXOG FRQWLQXH WR EH SXUVXHG RU DGDSWHG WR WKH LVVXH RI JHQRPH HGLWLQJ ,QWHU DQG
WUDQVGLVFLSOLQDU\UHVHDUFKFDQKHOSLPSURYHVXFKSURMHFWVDQGDOVRVKHGOLJKWRQWKHGHYHORSLQJ
DWWLWXGHRIYDULRXVVRFLDOJURXSVWRZDUGVJHQRPHHGLWLQJDQGLWVDSSOLFDWLRQV+HUHVFLHQWLVWV
IURPDOOILHOGVKDYHWRZRUNWRJHWKHUZLWKWKHLQWHUHVWHGSXEOLF
7KH EURDGEDVHG SXEOLF GHEDWH RQ JHQRPHHGLWLQJ DQG LWV YDULRXV DSSOLFDWLRQV FDOOHG IRU E\
GLIIHUHQWSDUWLHVKDVWRDGGUHVVDUDQJHRITXHVWLRQVLQFOXGLQJ
x 2EMHFWLYHV Which objectives are associated with such a debate? What happens with the 
results? How will these be taken into account in future social, political and scientific 
practice? Which topics will initially be addressed? 
x 3DUWLFLSDWLRQ Who should participate in the debate? How will the various stakeholders 
(scientists, entrepreneurs, citizens, etc.) be adequately incorporated into the debate? How 
can the participation of widely differing population groups be achieved? Which resources 
(information, time, financing, etc.) do the various social groups need so that participation is 
possible for them? 
x 3URFHVVDQGLPSOHPHQWDWLRQ What form should a debate of this nature take so that it can 
be rendered constructive? How can it be initiated and moderated? How can the various 
players and groups enter into contact with one another on an equal footing? What is 
required in order to ensure an open and non-discriminatory approach to one another? How 
will newly raised issues be dealt with?
x 5HVXOWV How are the results to be presented? What happens with the results? What 
degree of legitimacy will a consensus or dissent found in the debate have? How will the 
results be put into practice?
3DUWLFLSDWRU\OHJLVODWLRQLQWKHIDFHRIXQFHUWDLQW\
5HSHDWHGFDOOVIRUSXEOLFGHEDWHPD\EHLQWHUSUHWHGDVDGHPDQGIRUPRGHUQLVHGIRUPVRIUHJ
XODWLRQIRUQHZWHFKQRORJLHV,QWKHHYHQWWKDWDJHQHUDODJUHHPHQWFDQQRWEHUHDFKHGGXHWR
KDUGHQHG SROLWLFDO IURQWV XQFHUWDLQ FRQVHTXHQFHVRI WHFKQRORJLHV DQG WKHLU UHJXODWLRQ DQG D
GLYHUVLW\RILQVRPHFDVHVXQIRUHVHHDEOHVFHQDULRVWRFRQVLGHUOHJLVODWLYHDQGUHJXODWRU\GHFL
VLRQPDNLQJPHFKDQLVPVKDYHWREHFUHDWHGWKDWDUHVXIILFLHQWO\IOH[LEOHWRDFFRPPRGDWHWKH
XQFHUWDLQ FRQIOLFW VLWXDWLRQV LQ WKH DUHD RI QHZ WHFKQRORJLHV 7RGD\¶V ULVN VRFLHW\ ILQGV LWVHOI
FRQIURQWHGZLWK SUREOHPV WKDW DUH EH\RQG WKH VSHFLILF LQIOXHQFH RI WKH VWDWH(VSHFLDOO\ZLWK
UHVSHFW WRQHZWHFKQRORJLHVUHJXODWRU\HIIRUWVFDQRIWHQRQO\SURFHHGRQFRQGLWLRQRIFRUUHF
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WLRQDQG UHYLVLRQ7KHRQJRLQJDGDSWDWLRQRIGHFLVLRQVDOUHDG\ LPSOHPHQWHGFDQ WKHQEHDV
VXUHG WKURXJKFRQFHSWVRI VKDUHG UHVSRQVLELOLW\ UHIOH[LYH UHJXODWLRQ VHOIUHJXODWLRQRUSURFH
GXUDOLVDWLRQ IRU H[DPSOH E\ VWHSE\VWHS GHFLVLRQPDNLQJ SURFHVVHV DW WKH OHJDO DSSOLFDWLRQ
OHYHO
7KH 6ZLVV )HGHUDO &RXQFLO UHFHQWO\ PDGH VXFK DQ DWWHPSW DW DGDSWDWLRQ RQ  1RYHPEHU
 LQZKLFKWKHRSHQLQJXSRI WKHUHJXODWRU\IUDPHZRUNWR LQFRUSRUDWHWKHFKDQJHGFRQGL
WLRQVRIQHZWHFKQRORJLHVZDVFOHDUO\UHFRJQLVDEOH7KHDSSOLFDEOHJHQHWLFHQJLQHHULQJODZLV
QRZWREHDGDSWHGRQD³ULVNEDVHG´EDVLVWRWKHQHZGHYHORSPHQWVZLWKRXWDEDQGRQLQJWKH
SULQFLSOHRISUHFDXWLRQ+HUHULVNFDWHJRULHVDUHWREHFUHDWHGIRUZKLFKGLIIHULQJUHTXLUHPHQW
OHYHOVDUHWRDSSO\7KXVDFFRXQWLVWREHWDNHQRIIXWXUHGHYHORSPHQWVLQWKHILHOGRIJHQHWLF
HQJLQHHULQJ 'LIIHUHQW SURMHFWV DUH SXUVXLQJ WKLV WKURXJK WKH LQWURGXFWLRQ RI VLPSOLILHG SURFH
GXUHVZLWKIHZHUUHTXLUHPHQWVGHSHQGLQJRQWKHULVNFDWHJRU\+RZHYHUWKHUHDOLVDWLRQRIWKLV
VWLOOUDLVHVQXPHURXVTXHVWLRQVLQFOXGLQJ
x +RZVKRXOGWKHULVNVEHFRQFUHWHO\GHWHUPLQHG"
x &DQWKHLQWHQGHG³LQQRYDWLRQRSHQLQJ´EHUHFRQFLOHGZLWKWKHPRUHUHVWULFWLYH(8UHTXLUH
PHQWVZKLFKLQDQ\FDVHZLOOUHPDLQYDOLGIRUWKHWLPHEHLQJ"
x :KDW HIIHFW ZLOO D GHYLDWLQJ UHJXODWLRQ KDYH RQ FURVVERUGHU WUDGH" ,Q WKLV UHVSHFW WKLV
FRQWLQXHV WR FRQFHUQ WKHQHFHVVLW\ WR IXUWKHUGHYHORS ODEHOOLQJDQG LGHQWLILFDWLRQ WHFKQRO
RJLHVLQWKHILHOGRIJHQHWLFHQJLQHHULQJ
'HVSLWHWKLVUHJXODWRU\OLEHUDOLVDWLRQ6ZLW]HUODQGZLOOQRWEHDEOHWRUHYLVHLWVOHJLVODWLRQJRYHUQ
LQJ JHQHWLF HQJLQHHULQJ ZLWKRXW WDNLQJ DFFRXQW RI WKH GHYHORSPHQW RI (XURSHDQ OHJLVODWLRQ
+HUHZHFDQDWEHVWVSHDNRID OLPLWHGQHHG IRUDFWLRQDORQJ WKH OLQHVRIDQ³REVHUYDWLRQUH
TXLUHPHQW´)XUWKHUPRUHWKHRSWLRQVIRUDFWLRQKDYHWREHGHILQHGZLWKLQWKHUHJXODWRU\ERXQG
DULHVVHWIRU6ZLW]HUODQGZLWKLQWKHVFRSHRILQWHUQDWLRQDOWUHDWLHV

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5pVXPp
&RQWH[WH
'HVSURFpGpVG¶pGLWLRQJpQRPLTXHSHUPHWWHQWGHPRGLILHU OHSDWULPRLQHKpUpGLWDLUHGH IDoRQ
SOXVSUpFLVHHWSOXVVLPSOHTXHMDPDLV&HVGHUQLqUHVDQQpHVLOVVHVRQWUDSLGHPHQWUpSDQGXV
WDQWGDQVODUHFKHUFKHIRQGDPHQWDOHTX¶DSSOLTXpH$ODGLIIpUHQFHG¶DSSURFKHVDQWpULHXUHVGX
JpQLHJpQpWLTXHFHUWDLQVW\SHVGHPRGLILFDWLRQVREWHQXHVSDUpGLWLRQJpQRPLTXHQHVRQWSDV
GpWHFWDEOHV
/¶pGLWLRQJpQRPLTXHHVWXWLOLVpHjGLIIpUHQWHVILQV(QUHFKHUFKHIRQGDPHQWDOHHOOHVHUWjpWX
GLHUOHVSURSULpWpVHWODIRQFWLRQGHJqQHVRXGHVpTXHQFHVG¶$'1(QPpGHFLQHKXPDLQHHOOH
IDLWO¶REMHWGHWUDYDX[VXUGHVDSSOLFDWLRQVSUpYHQWLYHVHWWKpUDSHXWLTXHV/DUHFKHUFKHYpJpWDOH
\ UHFRXUWSRXU UHQGUHGHVSODQWHV UpVLVWDQWHVjGHVPDODGLHVHWjGHV LQIOXHQFHVHQYLURQQH
PHQWDOHVRXSRXUPRGLILHUODFURLVVDQFHHWODTXDOLWpGHYpJpWDX['DQVO¶pOHYDJHO¶pGLWLRQJp
QRPLTXHHVWSURPHWWHXVHSRXUDFFURvWUHODUpVLVWDQFHjGHVPDODGLHVDPpOLRUHUODTXDOLWpGHOD
YLDQGHRX FKDQJHU OHV FDUDFWpULVWLTXHVGH FURLVVDQFHGHVDQLPDX['HVDSSOLFDWLRQVGH IRU
oDJH JpQpWLTXH TXL IRQW DSSHO j O¶pGLWLRQ JpQRPLTXH SRXUUDLHQW PrPH PRGLILHU GHV RUJD
QLVPHVGDQVGHVpFRV\VWqPHVHQWLHUVSDUH[HPSOHSRXUHPSrFKHUODSURSDJDWLRQGHPDODGLH
SDUGHVLQVHFWHV
/HVDSSOLFDWLRQVOLpHVjO¶pGLWLRQJpQRPLTXHVXVFLWHQWGHVDWWHQWHVGLYHUVHVWDQWSRVLWLYHVTXH
QpJDWLYHVTXDQWjOHXUVHIIHWVVXUOHVLQGLYLGXVODVRFLpWpRXO¶HQYLURQQHPHQW(OOHVVRQWFRQ
WURYHUVpHVSRXUOHXUVSRVVLEOHVFRQVpTXHQFHVHWPLVHVHQTXHVWLRQVXUOHSODQGHODVpFXULWp
GHO¶pWKLTXHHWTXDQWjFHUWDLQHVDSSOLFDWLRQVVSpFLILTXHVGHOHXUGpVLUDELOLWpVRFLDOH/HGpEDW
SRUWHHQRXWUHVXU O¶DGpTXDWLRQGHVFRQGLWLRQVFDGUHV MXULGLTXHVH[LVWDQWHV'DQV O¶DJULFXOWXUH
HWGDQVOHGRPDLQHGHODSURGXFWLRQDOLPHQWDLUHOHVDYLVGLYHUJHQWVXUOHVWDWXWMXULGLTXHjGRQ
QHUjGHVRUJDQLVPHVREWHQXVSDUpGLWLRQJpQRPLTXH
2EMHFWLIVGHO¶pWXGH
/DSUpVHQWHpWXGHHVWXQHpYDOXDWLRQ LQWHUGLVFLSOLQDLUHGHFKRL[ WHFKQRORJLTXHVTXLSRUWHVXU
GHVSURFpGpVG¶pGLWLRQJpQRPLTXHHWVXUOHXUXWLOLVDWLRQGDQVGLIIpUHQWVFKDPSVG¶DSSOLFDWLRQ
HQPpGHFLQHKXPDLQHHOOHDERUGHOD[pQRWUDQVSODQWDWLRQODWKpUDSLHJpQLTXHVRPDWLTXHHWOD
WKpUDSLHJpQLTXHJHUPLQDOHHQDJULFXOWXUHHOOHWUDLWHGHODVpOHFWLRQYpJpWDOHHWGHO¶pOHYDJH
HWDXGHOjG¶DSSOLFDWLRQVGXIRUoDJHJpQpWLTXH/¶pWXGHIDLW OHSRLQWVXU O¶pWDWDFWXHOGHODUH
FKHUFKHDXVXMHWGHSURFpGpVG¶pGLWLRQJpQRPLTXHHWGHOHXUVDSSOLFDWLRQVGDQVOHVGRPDLQHV
PHQWLRQQpV(OOHpYDOXHOHVFKDQFHVHWOHVULVTXHVOHVSRWHQWLHOVHWOHVLQFHUWLWXGHVDLQVLTXH
OHV LPSDFWV VRFLDX[ SRVVLEOHV GH FHV SURFpGpV HW GH OHXUPLVH HQ°XYUH (OOH H[DPLQH HQ
RXWUHGDQVTXHOOHPHVXUHOHVREMHFWLIVGHVDSSOLFDWLRQVTXLRQWIDLWXVDJHMXVTX¶LFLG¶DXWUHVPp
WKRGHV GX JpQLH JpQpWLTXH GRLYHQW rWUH UppYDOXpV FRPSWH WHQX GHV SRVVLELOLWpV RIIHUWHV SDU
O¶pGLWLRQJpQRPLTXH(OOHSURFqGHjXQHDQDO\VHGHVFRQGLWLRQVFDGUHVMXULGLTXHVH[LVWDQWHVHW
GHOHXUVSRLQWVG¶DQFUDJHHQYXHGHOHXUDGDSWDWLRQ(OOHFRQVLGqUHOHGLVFRXUVpWKLTXHHWHQ
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WLUHGHVDUJXPHQWVXWLOHVj O¶pYDOXDWLRQGHFHWWH WHFKQRORJLH(QRXWUH O¶pWXGH LGHQWLILHHWGLV
FXWHGHSRVVLEOHVLPSOLFDWLRQVpFRQRPLTXHVGHO¶pGLWLRQJpQRPLTXHHQ6XLVVH
3ODQHWPpWKRGHVGHUHFKHUFKH
/¶pWXGHVXLWXQHDSSURFKHLQWHUGLVFLSOLQDLUHHWFRPELQHGLIIpUHQWHVPpWKRGHV
x /¶DQDO\VHVHIRQGHVXUODUHFKHUFKHO¶pYDOXDWLRQHWODGLVFXVVLRQGHODOLWWpUDWXUHVSpFLDOL
VpHFRPELQpHVDYHFGHVLQWHUYLHZVTXDOLWDWLYHVG¶H[SHUWV&HWWHGpPDUFKHDLGHjGpWHU
PLQHU OHVPR\HQVHW OLPLWHV WHFKQLTXHVGH O¶pGLWLRQJpQRPLTXHGDQVGLIIpUHQWVGRPDLQHV
G¶DSSOLFDWLRQHWjpYDOXHUVHVFKDQFHVVHVULVTXHVHWVHVDXWUHVFRQVpTXHQFHV
x 'HV DWHOLHUV DX[TXHOV SDUWLFLSHQW GHVSDUWLHV SUHQDQWHV VXLVVHV H[SORUHQW OHV SHUVSHF
WLYHVVRFLDOHVGHGHX[GRPDLQHVG¶DSSOLFDWLRQGHO¶pGLWLRQJpQRPLTXHODWKpUDSLHJpQLTXH
JHUPLQDOHHWODVpOHFWLRQYpJpWDOH
x 8Q DYLV GH GURLW DQDO\VH OHV FRQGLWLRQVFDGUHV MXULGLTXHV GH GLIIpUHQWHV DSSOLFDWLRQV GH
O¶pGLWLRQJpQRPLTXHHWLGHQWLILHOHVQpFHVVLWpVHWSRVVLELOLWpVOpJLVODWLYHV
x /¶H[DPHQ GH SULVHV GH SRVLWLRQ FKRLVLHV SHUPHW GH FHUQHU OH GLVFRXUV pWKLTXH UHODWLI j
O¶pGLWLRQJpQRPLTXHHQPpGHFLQHKXPDLQH
x 8QH HQTXrWH H[SORUDWRLUH HQ OLJQH DXSUqV G¶HQWUHSULVHV SKDUPDFHXWLTXHV HW DJULFROHV
VXLVVHVGRQQHXQSUHPLHUDSHUoXGHSRVVLEOHVLPSOLFDWLRQVpFRQRPLTXHVGHO¶pGLWLRQJp
QRPLTXH
8QJURXSHFRPSRVpGHVSpFLDOLVWHVGHGLVFLSOLQHVHWKRUL]RQV LQVWLWXWLRQQHOVYDULpVDDFFRP
SDJQpO¶pWXGHHWFRQVHLOOpO¶pTXLSHGHSURMHWWRXWDXORQJGXSURFHVVXV
5pVXOWDWV
%DVHVGHO¶pGLWLRQJpQRPLTXHSRVVLELOLWpVHWGpILV
'HV SURFpGpV G¶pGLWLRQ JpQRPLTXH WHOV TXH =)1 QXFOpDVHV j GRLJW GH ]LQF 7$/(1 QX
FOpDVHVHIIHFWULFHVGHW\SHDFWLYDWHXUGHWUDQVFULSWLRQRX&5,635&OXVWHUHG5HJXODUO\,QWHUV
SDFHG6KRUW3DOLQGURPLF5HSHDWV ©&RXUWHV UpSpWLWLRQVSDOLQGURPLTXHVJURXSpHVHW UpJXOLq
UHPHQWHVSDFpHVª FRQVLVWHQWHQXQH©VRQGHª SURWpLQHRX$51HWGHV©FLVHDX[ª QX
FOpDVH/D©VRQGHªVH OLHjXQVLWHSUpGpILQLGH O¶$'1R OHV©FLVHDX[ªSURGXLVHQWDORUV
XQHFDVVXUHGRXEOHEULQ&HOOHFLLQGXLWGHVPpFDQLVPHVGHUpSDUDWLRQFHOOXODLUHVTXLVRQWH[
SORLWpV SRXU REWHQLU OD PRGLILFDWLRQ GH O¶$'1 VRXKDLWpH /¶pGLWLRQ JpQRPLTXH SHUPHW HQWUH
DXWUHVG¶LQYDOLGHUXQJqQHNQRFNRXWG¶LQVpUHUGHVVpTXHQFHVG¶$'1NQRFNLQRXG¶HQVXS
SULPHUGHVSRUWLRQVHQWLqUHVGpOpWLRQ*UkFHjFHWWHWHFKQLTXHLOHVWSRVVLEOHGHPRGLILHUGH
O¶$'1VDQVLQFRUSRUHUGHPDWpULHOJpQpWLTXHpWUDQJHURXG¶LQVpUHUGHVPRGqOHVG¶$'1SURSUHV
j O¶HVSqFH FLVJqQHV RX pWUDQJHUV WUDQVJqQHV /HV V\VWqPHV &5,635 VRQW OHV V\VWqPHV
G¶pGLWLRQJpQRPLTXHOHVSOXVIUpTXHPPHQWXWLOLVpV&RPSDUpVj=)1HWj7$/(1LOVVRQWSOXV
VLPSOHV HW PRLQV FKHUV HW SHXYHQW PrPH SURYRTXHU SOXVLHXUV PRGLILFDWLRQV JpQpWLTXHV HQ
PrPHWHPSV
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
(QGpSLWGHOHXUKDXWHSUpFLVLRQHWGHOHXUVLPSOLFLWpG¶XWLOLVDWLRQOHVV\VWqPHVG¶pGLWLRQJpQR
PLTXH VRQW FRQIURQWpV j GHV GpILV WHFKQLTXHV VL OH V\VWqPH FRXSH O¶$'1jXQ HQGURLW QRQ
GpVLUpGHVHIIHWVKRUVFLEOHSHXYHQWDYRLU OLHXFHTXLSRUWHpYHQWXHOOHPHQWDWWHLQWHjODIRQF
WLRQGHODFHOOXOHRXGHO¶RUJDQLVPH(YLWHUHWLGHQWLILHUFHVHIIHWVKRUVFLEOHHWOHXUVLPSDFWVHVW
FRPSOLTXp'¶DXWUHSDUWODFDVVXUHGRXEOHEULQjO¶HQGURLWVRXKDLWpSHXWVHSDVVHUG¶XQHDXWUH
IDoRQTXHSUpYXHWDYRLUXQUpVXOWDWGLIIpUHQWGDQVGHWHOVFDVRQSDUOHG¶HIIHWVVXUFLEOH(WRQ
SDUOHGHIRUPDWLRQGHPRVDwTXHV ORUVTXHOHVFHOOXOHVYLVpHVGDQVXQRUJDQLVPHQHVRQWSDV
WRXWHV PRGLILpHV GH IDoRQ XQLIRUPH FH TXL SHXW GLPLQXHU O¶HIIHW HVFRPSWp RX HQ LQGXLUH
G¶DXWUHV/¶LQWURGXFWLRQGHVV\VWqPHVG¶pGLWLRQJpQRPLTXHGDQVGHVFHOOXOHVHVWpJDOHPHQWXQH
VRXUFHGHGpILVGHPrPHTXHOHPDQTXHGHFRQQDLVVDQFHVVXUOHVLQWHUDFWLRQVHQWUHJqQHVHW
VXUODIRQFWLRQTX¶HOOHVUHPSOLVVHQW
/D[pQRWUDQVSODQWDWLRQ
/D [pQRWUDQVSODQWDWLRQ HVW OH WUDQVIHUW GH FHOOXOHV GH WLVVXV HW G¶RUJDQHV HQWUH HVSqFHV GLIIp
UHQWHV /D [pQRWUDQVSODQWDWLRQ GX SRUF YHUV O¶rWUH KXPDLQ HVW HQYLVDJpH SRXU UpSRQGUH DX
PDQTXHG¶RUJDQHVSURYHQDQWGHGRQQHXUVKXPDLQV/HVSRUFVXWLOLVpVjFHWWHILQGRLYHQWrWUHJp
QpWLTXHPHQWPRGLILpVSRXUHPSrFKHUGHIRUWHVUpDFWLRQVGHUHMHWFRQWUHO¶RUJDQHpWUDQJHUGDQVOH
FRUSVGXSDWLHQW/¶pGLWLRQJpQRPLTXHIDFLOLWHHWDFFpOqUHFHWWHPRGLILFDWLRQJpQpWLTXHGHVSRUFV
(OOH SHUPHW pJDOHPHQW G¶pOLPLQHU GHV UpWURYLUXV SRWHQWLHOOHPHQW GDQJHUHX[GXJpQRPHGH FHV
PDPPLIqUHV/RUVG¶H[SpULPHQWDWLRQDQLPDOHVXUGHVEDERXLQVXQHpGLWLRQJpQRPLTXHPXOWLSOH
GHVSRUFVXWLOLVpV FRPPHGRQQHXUVHW XQHPpGLFDWLRQDGpTXDWH RQW SURORQJp VHQVLEOHPHQW OD
VXUYLHGHVDQLPDX[UHFHYHXUV±F¶HVWOHFDVQRWDPPHQWSRXUGHVRUJDQHVWHOVTXHOHF°XURXOH
UHLQ0DOJUpOHVDWWHQWHVpOHYpHVDXFXQHpWXGHFOLQLTXHQ¶DpWpHQWUHSULVHMXVTX¶LFLVXUO¶rWUHKX
PDLQDYHFGHVRUJDQHVLVVXVGHSRUFVPRGLILpVSDUpGLWLRQJpQRPLTXH(QGpSLWG¶XQHSRVVLEOH
UpXVVLWHOD[pQRWUDQVSODQWDWLRQVXVFLWHGHVFRQWURYHUVHVpWKLTXHVWRXFKDQWDXGURLWGHO¶DQLPDOj
GHVTXHVWLRQVG¶LGHQWLWpHWjGHVHIIHWVVHFRQGDLUHVVRFLDX[LQGpVLUDEOHV8QHVWUDWpJLHGHVXEVWL
WXWLRQjOD[pQRWUDQVSODQWDWLRQSRXUUDLWrWUHHQWUHDXWUHVODWUDQVIRUPDWLRQGXV\VWqPHDFWXHOGH
WUDQVSODQWDWLRQGHO¶KRPPHjO¶KRPPHDOORWUDQVSODQWDWLRQ
/DWKpUDSLHJpQLTXHVRPDWLTXH
/D WKpUDSLH JpQLTXH VRPDWLTXH D SRXU REMHFWLI OD JXpULVRQ FDXVDOH GHPDODGLHV GXHV j GHV
DOWpUDWLRQVGXSDWULPRLQHKpUpGLWDLUH/HVJqQHVHQFDXVHVRQWPRGLILpVGHIDoRQFLEOpHGDQV
OHV FHOOXOHV VRLW GLUHFWHPHQW GDQV OH FRUSV GXPDODGH (in vivo) VRLW HQ ODERUDWRLUH (in vitro) 
GDQVGHVFHOOXOHVKRUVGXFRUSV(ex vivo)TXLVRQWHQVXLWHLQWURGXLWHVGDQVO¶RUJDQLVPHGXSD
WLHQWRXGH ODSDWLHQWH/HVPRGLILFDWLRQVQHVRQWSDVWUDQVPLVHVDX[GHVFHQGDQWVGH ODSHU
VRQQHWUDLWpH'HVDSSURFKHVGHWKpUDSLHJpQLTXHVRPDWLTXHYLVHQWjJXpULUGLYHUVHVPDODGLHV
JpQpWLTXHV j pOLPLQHU GHV UpWURYLUXV GDQV OH JpQRPH GH OD SHUVRQQH DIIHFWpH S H[ YLUXV
G¶LPPXQRGpILFLHQFHKXPDLQH9,+jREWHQLUGHQRXYHOOHVIRUPHVG¶LPPXQRWKpUDSLHGXFDQFHU
RX j V¶DWWDTXHU GLUHFWHPHQW DX[ FHOOXOHV FDQFpUHXVHV 3OXVLHXUV WKpUDSLHV JpQLTXHV VRPD
WLTXHVRQWpWppODERUpHVWHVWpHVDYHFSOXVRXPRLQVGHVXFFqVHWHQSDUWLHVDXWRULVpHVGpMj
DYDQW OH GpYHORSSHPHQW GH O¶pGLWLRQ JpQRPLTXH4XHOTXHVXQHVGHVSHUVRQQHV WUDLWpHV VRQW
PRUWHVHQUDLVRQG¶HIIHWVVHFRQGDLUHVGHFHWUDLWHPHQWWDQGLVTXHG¶DXWUHVRQWpWpJXpULHV/H
UHFRXUVj ODWKpUDSLHJpQLTXHVRPDWLTXHHVW LQGLTXpHQSUHPLHU OLHXGDQV OHFDVGHPDODGLHV
VDQVDOWHUQDWLYHWKpUDSHXWLTXH
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/¶pGLWLRQ JpQRPLTXH UHQG OD WKpUDSLH JpQLTXH VRPDWLTXH SOXV SUpFLVH SOXV HIILFDFH HW SOXV
VLPSOH 'HV SUHPLqUHV pWXGHV FOLQLTXHV IDLVDQW XVDJH GH =)1 HW GH 7$/(1 VRQW GpMj HQ
FRXUVGHVWKpUDSLHVUHFRXUDQWj&5,635&DVVRQWHQGpYHORSSHPHQW8QGpILPDMHXUFRQ
VLVWHj LQWURGXLUHDXPR\HQGHYHFWHXUVGH IDoRQFLEOpHHWVXIILVDQWH OHVV\VWqPHVG¶pGLWLRQ
JpQRPLTXHGDQVOHVFHOOXOHVGXFRUSVTXLGRLYHQWrWUHWUDLWpHV&HVYHFWHXUVSHXYHQWpYHQWXHO
OHPHQWHQWUDvQHUGHVHIIHWVVHFRQGDLUHV,OIDXWHQRXWUHFODULILHUOHVFRQVpTXHQFHVG¶HIIHWVVXU
HWKRUVFLEOHGHGLIIpUHQWHVWKpUDSLHVJpQLTXHVVRPDWLTXHV$XQLYHDXVRFLDOVHSRVHODTXHV
WLRQGXILQDQFHPHQWGHVFRWVDFWXHOOHPHQWpOHYpVGHFHWWHYRLHWKpUDSHXWLTXH
/DWKpUDSLHJpQLTXHJHUPLQDOH
/HVFHOOXOHVGHODOLJQpHJHUPLQDOHFRQWLHQQHQWWRXWHO¶LQIRUPDWLRQJpQpWLTXHTXLSHXWrWUHWUDQV
PLVHjODGHVFHQGDQFH/DWKpUDSLHJpQLTXHJHUPLQDOHFKDQJHO¶$'1GHVGHVFHQGDQWVSDUOD
PRGLILFDWLRQ JpQpWLTXH G¶RYXOHV GH FHOOXOHV SUpFXUVHXUV GHV VSHUPDWR]RwGHV GH VSHUPDWR
]RwGHVRXG¶RYXOHV IpFRQGpV /DSUpYHQWLRQGHPDODGLHVKpUpGLWDLUHVHVW FRQVLGpUpHFRPPH
O¶REMHFWLIFHQWUDOGXUHFRXUVjODWKpUDSLHJpQLTXHJHUPLQDOH&HSHQGDQWXQDXWUHEXWSRXUUDLW
rWUHO¶RSWLPLVDWLRQKXPDLQHSDUODVpOHFWLRQRXO¶DPpOLRUDWLRQGHVDSWLWXGHVJpQpWLTXHV
/HV IRQFWLRQVHW LQWHUDFWLRQVGHVJqQHVFKH] O¶rWUHKXPDLQVRQWHQFRUHPDO FRPSULVHV F¶HVW
SRXUTXRLOHVFRQVpTXHQFHVGHO¶pGLWLRQJpQRPLTXHGHODOLJQpHJHUPLQDOHVRQWLQFHUWDLQHV(Q
RXWUHGHVH[SpULHQFHVHQODERUDWRLUHVXUGHVHPEU\RQVRQWPLVHQpYLGHQFHGHVHIIHWVKRUVHW
VXUFLEOHDLQVLTXHODIRUPDWLRQGHPRVDwTXHVGRQWOHVLQFLGHQFHVVXUO¶RUJDQLVPHVRQWGLIILFLOHV
jHVWLPHU$XGHOjGHVDVSHFWVGHVpFXULWpOHVLQWHUYHQWLRQVVXUODOLJQpHJHUPLQDOHVRQWFRQ
WURYHUVpHVSRXUGHVUDLVRQVVRFLDOHVHWpWKLTXHV$XF°XUGXGpEDWVHSRVHQWGHVTXHVWLRQV
WRXFKDQWDX[GpILQLWLRQVGHODVDQWpHWGHODPDODGLHHWVXLYDQWO¶REMHFWLIYLVpjODOpJLWLPLWpGH
WHOOHVLQWHUYHQWLRQV&HOOHVFLVRQWLQWHUGLWHVGDQVGHQRPEUHX[SD\VGRQWOD6XLVVH'DQVGH
QRPEUHX[FDVODSUpYHQWLRQGHPDODGLHVKpUpGLWDLUHVHVWGpMjSRVVLEOHJUkFHDX[WHFKQLTXHV
DXWRULVpHVGH IHUWLOLVDWLRQ LQYLWURHWGHGLDJQRVWLFSUpLPSODQWDWRLUHFHTXLPHWHQTXHVWLRQ OD
QpFHVVLWpG¶LQWHUYHQWLRQVVXUODOLJQpHJHUPLQDOH
/HVVFLHQWLILTXHVHVWLPHQWTXHGHVLQWHUYHQWLRQVVXUODOLJQpHJHUPLQDOHVHURQWHQSULQFLSHSRV
VLEOHV j O¶DYHQLU /HXU XWLOLVDWLRQ HVW HQYLVDJpH DYDQW WRXW GDQV OH FDV GHPDODGLHVPRQRJp
QLTXHV0DLVO¶pWDWDFWXHOGHODVFLHQFHHWGHODWHFKQLTXHHVWMXJpHQFRUHLQVXIILVDQWSRXUDXWR
ULVHU GH WHOOHV LQWHUYHQWLRQV FKH] O¶rWUH KXPDLQ&HTXL Q¶D SDVHPSrFKp TXHGHVSUHPLqUHV
WHQWDWLYHV GH FH W\SH FKH] O¶rWUH KXPDLQ DLHQW pWp HIIHFWXpHV VDQV DXWRULVDWLRQ HQ  HQ
&KLQH'DQVOHFDGUHG¶XQHIpFRQGDWLRQLQYLWURXQJqQHDpWpPRGLILpGDQVGHVHPEU\RQVDX
PR\HQGH&5,635&DVSRXUUHQGUHOHVHQIDQWVUpVLVWDQWVDX9,+/¶DQQRQFHGHFHWWHH[Sp
ULHQFHDSUqVODQDLVVDQFHGHVHQIDQWVDUHODQFpOHGpEDWVXUODOpJLWLPLWpHWODPLVHHQ°XYUH
GHVLQWHUYHQWLRQVVXUODOLJQpHJHUPLQDOH
/DVpOHFWLRQYpJpWDOH
/HVPpWKRGHVGHO¶pGLWLRQJpQRPLTXHHQSDUWLFXOLHU&5,635VHVRQWUDSLGHPHQWpWDEOLHVGDQV
OD UHFKHUFKHHW OHGpYHORSSHPHQWHQPDWLqUHGHVpOHFWLRQYpJpWDOH(OOHVVRQWXWLOLVpHVSRXU
IRUPHUGHVUpVLVWDQFHVFRQWUHOHVWUHVVELRWLTXHHWDELRWLTXHDPpOLRUHUODTXDOLWpGHIRXUUDJHV
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
HW GH GHQUpHV DOLPHQWDLUHV RX FKDQJHU G¶DXWUHV FDUDFWpULVWLTXHV DJURQRPLTXHV 'HV SODQWHV
PRGLILpHVRQWGpMjGRQQpOLHXjGHVSUHPLHUVHVVDLVGHFXOWXUHHQSOHLQFKDPSDX[(WDWV8QLV
GHPrPHTX¶HQ(XURSHSDUH[HPSOHSRXUOHFRO]DODSRPPHGHWHUUHHWOHSHXSOLHU$X[(WDWV
8QLVHWDX&DQDGDGXFRO]DHWGXVRMDPRGLILpVSDUpGLWLRQJpQRPLTXHVRQWGpMjFXOWLYpVj
O¶pFKHOOHFRPPHUFLDOHHWHQYHQWHVXUOHPDUFKp
$SDUWOHVDYDQWDJHVWHFKQLTXHVHQWHUPHVGHSUpFLVLRQGHVLPSOLFLWpHWGHUDSLGLWpOHVSDUWL
VDQV GX UHFRXUV DX JpQLH JpQpWLTXH GDQV O¶DJULFXOWXUH YRLHQW GDQV O¶pGLWLRQ JpQRPLTXH GHV
SODQWHV ODSRVVLELOLWpGHV¶DIIUDQFKLUGHVUpJOHPHQWDWLRQVHWGHVVWLJPDWHVGRQW IRQW O¶REMHW OHV
RUJDQLVPHV JpQpWLTXHPHQW PRGLILpV 2*0 'DQV O¶pWDW DFWXHO GH OD WHFKQLTXH LO Q¶HVW SDV
SRVVLEOHGHGLVWLQJXHUGHVFKDQJHPHQWVSRQFWXHOVRXPLQLPHVUpVXOWDQWG¶XQHLQWHUYHQWLRQVXU
O¶$'1GHYpJpWDX[GHPRGLILFDWLRQVJpQpWLTXHVREWHQXHVSDUOHVPpWKRGHVGHO¶pOHYDJHFRQ
YHQWLRQQHORXSDUGHVPXWDWLRQVQDWXUHOOHV/D&RXUGHMXVWLFHGHO¶8QLRQHXURSpHQQHDQpDQ
PRLQVTXDOLILpG¶2*0GHVSODQWHVPRGLILpHVSDUpGLWLRQJpQRPLTXHDORUVTX¶DX[(WDWV8QLVHW
GDQVG¶DXWUHVSD\VHOOHVQ¶HQWUHQWSDVGDQVFHWWHFDWpJRULHFHTXLGLPLQXHOHXUVFRWVGHGp
YHORSSHPHQWHWG¶DXWRULVDWLRQHWIDFLOLWH OHXUDFFqVVXU OHPDUFKp/D6XLVVHSRXUUDLWV¶DOLJQHU
VXUODGpFLVLRQHXURSpHQQHRXDGRSWHUXQHSRVLWLRQSOXVOLEpUDOH
/HVXFFqVRXO¶pFKHFGHO¶pGLWLRQJpQRPLTXHGDQVODVpOHFWLRQYpJpWDOHGpSHQGUDHVVHQWLHOOH
PHQWGHO¶DFFXHLOTXHOHPDUFKpHW OHVFRQVRPPDWHXUVUpVHUYHURQWDX[SODQWHVPRGLILpHVSDU
FHWWH WHFKQLTXH HW j OD SUpVHQFH GH FHV YpJpWDX[GDQV GHV GHQUpHV DOLPHQWDLUHV3OXVLHXUV
pOpPHQWVGpWHUPLQHQW OHQLYHDXG¶DFFHSWDWLRQSDUH[HPSOHOH MXJHPHQWSRUWpVXU OHGHJUpGH
QDWXUHOGHVSODQWHVO¶XWLOLWpGHO¶pGLWLRQJpQRPLTXHODUpSDUWLWLRQGXSURILWOHIUDPLQJHWG¶DXWUHV
IDFWHXUVVRFLDX[/HVULVTXHVHQYLURQQHPHQWDX[HWVDQLWDLUHVpYHQWXHOVGHSODQWHV©HGLWpHVª
QHSHXYHQW SDVrWUHpYDOXpVJOREDOHPHQWPDLV VHXOHPHQWDX FDV SDU FDV VHORQ OH W\SHGH
PRGLILFDWLRQO¶RUJDQLVPHFLEOHHWOHEXWGHO¶DSSOLFDWLRQ,O IDXWrWUHDWWHQWLIjGHVHIIHWVVHFRQ
GDLUHVQRQYRXOXVSH[KRUVFLEOHGHODPRGLILFDWLRQJpQpWLTXH8QHVLWXDWLRQSUREOpPDWLTXH
VHSUpVHQWH  ORUVTXHGHVSURGXLWV LVVXVGHSODQWHV©HGLWpHVª WHOV TXHVHPHQFHV GHQUpHV
DOLPHQWDLUHVHWIRXUUDJHVRXOHXUVLQJUpGLHQWVVRQWLPSRUWpVVDQVLQGLFDWLRQGHOHXUVFDUDFWpULV
WLTXHV/DFXOWXUH ODSURGXFWLRQHW OHFRPPHUFHGHFHVSURGXLWVVRQWDORUVFRQIURQWpVjGHV
GpILVWHFKQLTXHVMXULGLTXHVHWGHFRPPXQLFDWLRQTXLGRLYHQWrWUHHQFRUHFODULILpVHQGpWDLO
/¶pOHYDJH
'DQV O¶pOHYDJH GHV SURFpGpV G¶pGLWLRQ JpQRPLTXH RQW OH SRWHQWLHO G¶DFFURvWUH VHQVLEOHPHQW
O¶HIILFDFLWpHWODSUpFLVLRQGHVPRGLILFDWLRQVJpQpWLTXHVSDUUDSSRUWDXJpQLHJpQpWLTXHFODVVLTXH
HW j G¶DXWUHV WHFKQLTXHV /D UHFKHUFKH HW OH GpYHORSSHPHQW VXLYHQW OHV REMHFWLIV GH O¶pOHYDJH
FRQYHQWLRQQHOUHQGUH OHVDQLPDX[UpVLVWDQWVDX[PDODGLHVDXJPHQWHU OHXUPDVVHPXVFXODLUH
PRGLILHU FHUWDLQHV FDUDFWpULVWLTXHV GX ODLW RX REWHQLU G¶DXWUHV SURSULpWpV VRXKDLWpHV S H[
O¶DEVHQFHGHFRUQHVFKH]OHVERYLQVRXGHVFKDQJHPHQWVGHODTXDOLWpGHODODLQHGHPRXWRQV
'HVWUDYDX[SRUWHQWDXVVLVXUOH©ELRSKDUPLQJªODSURGXFWLRQGHVXEVWDQFHVXWLOHVjODPpGH
FLQHGDQVOHFRUSVGHVDQLPDX[$XWHUPHG¶XQHSURFpGXUHTXLDGXUpXQTXDUWGHVLqFOHOHSUH
PLHUDQLPDO WUDQVJpQLTXHGpYHORSSpjGHVILQVDOLPHQWDLUHV±XQVDXPRQ±DpWpDXWRULVpDX[
(WDWV8QLVSRXU OD FRQVRPPDWLRQ8Q WLODSLDPRGLILp SDUpGLWLRQJpQRPLTXH j FURLVVDQFHSOXV
UDSLGHHWjUHQGHPHQWHQILOHWSOXVLPSRUWDQWDpWpDXWRULVpHQHQ$UJHQWLQH
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
5pVXPp 
&RPPHGDQV OH FDVGHVSODQWHV OHV ULVTXHVSRXU O¶rWUHKXPDLQ O¶DQLPDOHW O¶HQYLURQQHPHQW
GXV DX[ HIIHWV VHFRQGDLUHV QRQ LQWHQWLRQQHOV GHVPRGLILFDWLRQV JpQpWLTXHV QH SHXYHQW SDV
rWUHHVWLPpVGHIDoRQJOREDOH/¶pGLWLRQJpQRPLTXHSRXUUDLWUHQIRUFHUODWHQGDQFHjODUpGXFWLRQ
GHODGLYHUVLWpJpQpWLTXHGDQVO¶pOHYDJH/DGLVVpPLQDWLRQQRQYRXOXHG¶DQLPDX[GHUHQWHRE
WHQXVSDUpGLWLRQJpQRPLTXHHVWFRQVLGpUpHFRPPHPRLQVFULWLTXHTXHFHOOHGHVSODQWHVVDXI
GDQV OH GRPDLQH GH OD SLVFLFXOWXUH R RQ HVWLPH TX¶HOOH UHSUpVHQWH XQ ULVTXH VLJQLILFDWLI
/¶pGLWLRQ JpQRPLTXH SRXUUDLW pYLWHU GHV LQWHUYHQWLRQV GRXORXUHXVHV FKH] O¶DQLPDO S H[
O¶pFRUQDJHGHVERYLQVPDLVHQPrPHWHPSVSRUWHUDWWHLQWHj OHXUPRGHGHYLH(QWDQWTXH
VROXWLRQ WHFKQLTXH O¶pGLWLRQJpQRPLTXH ULVTXHGH IDLUHSDVVHUDXVHFRQGSODQGHVVWUDWpJLHV
SOXVJOREDOHVHWjSOXV ORQJXHSRUWpHSDUH[HPSOH O¶DPpOLRUDWLRQJpQpUDOHGHVFRQGLWLRQVGH
GpWHQWLRQGHVDQLPDX[/HGHJUpGHQDWXUHOGHWHOOHVLQWHUYHQWLRQVHVWpJDOHPHQWPLVHQTXHV
WLRQGHPrPHTXHGDQV OHFRQWH[WHVXLVVH OHXUFRPSDWLELOLWpDYHF ODGLJQLWpGH ODFUpDWXUH
LQVFULWHGDQVODORL(QRXWUHFRPPHSRXUODVpOHFWLRQYpJpWDOHRQHVWGDQVO¶LQFHUWLWXGHTXDQW
DXQLYHDXG¶DFFHSWDWLRQGHGHQUpHVDOLPHQWDLUHVLVVXHVG¶DQLPDX[©HGLWpHVª
/HIRUoDJHJpQpWLTXH
/H IRUoDJH JpQpWLTXH JHQH GULYH HVW XQ PpFDQLVPH JpQpWLTXH TXL V¶DXWRSURSDJH HW TXL
WUDQVPHWGHVPRGLILFDWLRQVJpQpWLTXHVjODGHVFHQGDQFHDYHFXQHSUREDELOLWpQHWWHPHQWSOXV
pOHYpHTXH ORUVGHSURFHVVXVKpUpGLWDLUHVQRUPDX[/H IRUoDJHJpQpWLTXHH[LVWHGDQV ODQD
WXUHPDLVO¶pGLWLRQJpQRPLTXHHQSDUWLFXOLHU OHVV\VWqPHV&5,635SHUPHWWHQWGHOHIDLUHLQ
WHUYHQLUGHPDQLqUHSOXVFLEOpH±SRXUGLIIXVHUGHVSURSULpWpVJpQpWLTXHVVRXKDLWpHVGDQVXQH
SRSXODWLRQHQPRLQVGHJpQpUDWLRQVFRQYHUVLRQGULYHRXSRXUGLPLQXHURXpUDGLTXHUXQHSR
SXODWLRQVXSSUHVVLRQGULYH'HVpWXGHVHQ ODERUDWRLUHRQWGpPRQWUp ODIDLVDELOLWpGHSULQFLSH
GX IRUoDJHJpQpWLTXHHQWUHDXWUHVVXUGHV OHYXUHVGHVGURVRSKLOHVHWGHVPRXVWLTXHVDQR
SKqOHV
'HV GRPDLQHV G¶DSSOLFDWLRQ SRVVLEOHV GX IRUoDJH JpQpWLTXH VRQW OD SUpYHQWLRQ GHPDODGLHV
O¶DJULFXOWXUHHWODSURWHFWLRQGHODQDWXUH'HVWUDYDX[VRQWHQFRXUVSRXUFRPEDWWUHODPDODULD
SDU O¶pUDGLFDWLRQGHVPRXVWLTXHVDQRSKqOHVXQUHFRXUVDXIRUoDJHJpQpWLTXHSHUPHWWUDLWSDU
H[HPSOHG¶REWHQLUTXHFHVLQVHFWHVQ¶DLHQWTXHGHVGHVFHQGDQWVPkOHVOHXUSRSXODWLRQGLPL
QXHUDLW HW ILQLUDLW SDU V¶HIIRQGUHU FH TXL OLPLWHUDLW OD WUDQVPLVVLRQ GX SDOXGLVPH 'DQV
O¶DJULFXOWXUHOHIRUoDJHJpQpWLTXHHVWHQYLVDJpSRXUOXWWHUFRQWUHGHVSRSXODWLRQVGHUDYDJHXUV
)LQDOHPHQWODSURWHFWLRQGHODQDWXUHSRXUUDLWWLUHUSDUWLGHFHVWHFKQLTXHVSRXUpUDGLTXHUGHV
HVSqFHVLQYDVLYHVHWQXLVLEOHVSRXUOHVpFRV\VWqPHV
/HIRUoDJHJpQpWLTXHVXVFLWHGHVGRXWHVDYDQWWRXWHQUDLVRQGHVRQKDXWGHJUpG¶LQYDVLYLWp,O
VHPEOHGLIILFLOHYRLUHLPSRVVLEOHGHFRQWU{OHUODSURSDJDWLRQVSDWLDOHHWWHPSRUHOOHGHVHVDS
SOLFDWLRQV WRXW FRPPHGH UHQGUH OHXU LQWHUYHQWLRQ UpYHUVLEOH /H ULVTXHGHSURSDJDWLRQGDQV
G¶DXWUHVSRSXODWLRQVRXGHFURLVHPHQWVDYHFG¶DXWUHVHVSqFHVHVWFRQVLGpUpFRPPHXQHPH
QDFHSRXUOHVpFRV\VWqPHVHWODELRGLYHUVLWp'¶DXWUHSDUWGHVUpVLVWDQFHVSRXUUDLHQWVHIRUPHU
FRQWUHXQIRUoDJHJpQpWLTXHHWOHUHQGUHLQRSpUDQW/DGLIILFXOWpG¶pYDOXHUOHVULVTXHVWLHQWDXVVL
DX[ODFXQHVGXVDYRLUVXUOHU{OHHWODIRQFWLRQGHVHVSqFHVRXGHVSRSXODWLRQVGDQVOHVpFR
V\VWqPHV/HUHFRXUVDXIRUoDJHJpQpWLTXHSRXUUDLWDYRLUGHVHIIHWVVHFRQGDLUHVLPSUpYXVVXU
ODIORUHHWODIDXQH/DGLVVpPLQDWLRQQRQYRORQWDLUHG¶XQWHOPpFDQLVPHJpQpWLTXHHVWSRVVLEOH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
PrPHORUVG¶DFWLYLWpVGHUHFKHUFKHHQPLOLHXIHUPp8QHXWLOLVDWLRQDEXVLYHGHFHWWHWHFKQLTXH
RXGHVRQDSSOLFDWLRQjGHVILQVPLOLWDLUHVSHXWpJDOHPHQWUHSUpVHQWHUXQGDQJHU5HVWHjFODUL
ILHUGDQVTXHOOHPHVXUHOHVPpWKRGHVDFWXHOOHVG¶HVWLPDWLRQGHVULVTXHVHWOHFDGUHUpJOHPHQ
WDLUHHWOpJDOVRQWVXIILVDQWVSRXUJpUHUOHUHFRXUVDXIRUoDJHJpQpWLTXH,OHVWSUpYLVLEOHTXHOH
GpYHORSSHPHQWGHWHOOHVPpWKRGHVHWOHXUJRXYHUQDQFHVHURQWGHVGpILVPDMHXUVjUHOHYHU
/HFRQWH[WHMXULGLTXHHWODUpJOHPHQWDWLRQGHO¶pGLWLRQJpQRPLTXHHQ6XLVVH
,O H[LVWH GLIIpUHQWHV GLVSRVLWLRQV OpJDOHV HW FRQGLWLRQVFDGUHVQDWLRQDOHV HW LQWHUQDWLRQDOHVTXL
UpJOHPHQWHQW O¶XWLOLVDWLRQ GH O¶pGLWLRQ JpQRPLTXH GDQV GLYHUV GRPDLQHV HW VHORQ O¶DSSOLFDWLRQ
FRQVLGpUpH
(QUDLVRQGHVULVTXHVLQIHFWLHX[HWVDQLWDLUHVOHVxénotransplantationsVRQWVRXPLVHVjDXWRUL
VDWLRQHQ6XLVVHSRXU O¶rWUHKXPDLQPDLVHQSULQFLSHDXWRULVpHVjGHV ILQV WKpUDSHXWLTXHV±
FHFLYDXWDXVVLELHQSRXU OHVHVVDLVFOLQLTXHVTXHSRXU OHV WUDLWHPHQWVVWDQGDUGV(Q6XLVVH
GHV GLVSRVLWLRQV HQPDWLqUH GH SUpYHQWLRQ HW GH VXLYL YLVHQW j SURWpJHU OHV LQGLYLGXV WUDLWpV
O¶DQLPDOFRPPHVRXUFHG¶RUJDQHVHWO¶HQYLURQQHPHQWHQJpQpUDOSH[O¶pYHQWXHOOHLQIHFWLRQGH
WLHUV /HV ULVTXHVGHFHV LQWHUYHQWLRQVGRLYHQW rWUHPLVHQEDODQFHDYHF OHXUVDYDQWDJHV ,O
IDXWpJDOHPHQWSUHQGUHHQFRQVLGpUDWLRQGHVGLVSRVLWLRQVFRQFHUQDQWODGLJQLWpGHODFUpDWXUH
/¶pGLWLRQJpQRPLTXHD OHSRWHQWLHOGHPRGLILHU O¶pYDOXDWLRQGHVULVTXHVGH OD[pQRWUDQVSODQWD
WLRQDYDQW WRXWHQSHUPHWWDQWG¶pYLWHUGHV UpDFWLRQVGH UHMHW HW OHGDQJHUG¶LQIHFWLRQSDUGHV
UpWURYLUXV
La thérapie génique somatiqueHVWDXWRULVpHHQ6XLVVHVLHOOHHVWSUDWLTXpHGDQVXQEXWGLD
JQRVWLTXHWKpUDSHXWLTXHRXSUpYHQWLI(QUHYDQFKH la thérapie génique germinaleHVWLQWHUGLWH
HQ6XLVVHSDUODOpJLVODWLRQQDWLRQDOHHWGXIDLWGHODUDWLILFDWLRQGHOD&RQYHQWLRQVXUODELRPp
GHFLQH&HWWH LQWHUGLFWLRQQHVHPEOHSDVFRQWHVWpHDFWXHOOHPHQWpWDQWGRQQp OHV LQFHUWLWXGHV
GHFHWWHWHFKQLTXHHWO¶pWDWODFXQDLUHGXVDYRLUODFRQFHUQDQW0DLVFHFLSHXWFKDQJHUVLOHUDS
SRUW HQWUH ULVTXHV HW EpQpILFHV VHPRGLILH j OD VXLWH GH QRXYHOOHV UHFKHUFKHV HW GpYHORSSH
PHQWV'DQVODUHFKHUFKHIRQGDPHQWDOHVHSRVHODTXHVWLRQGHODUpJOHPHQWDWLRQGXUHFRXUVj
l’édition génomique dans la recherche sur les embryons/HV WUDYDX[VXUGHVHPEU\RQVVXU
QXPpUDLUHVHWODSURGXFWLRQG¶HPEU\RQVjGHVILQVVFLHQWLILTXHVVRQWLQWHUGLWVHQ6XLVVHPDLVOD
UHFKHUFKHHQODERUDWRLUHVXUGHVFHOOXOHVVRXFKHVHPEU\RQQDLUHVLVVXHVG¶HPEU\RQVVXUQXPp
UDLUHVHVWDXWRULVpHHQSULQFLSH
(Q PDWLqUH GH sélection végétale et d’élevage OH FODVVHPHQW GHV RUJDQLVPHV PRGLILpV SDU
pGLWLRQJpQRPLTXHUHYrWXQHLPSRUWDQFHSULRULWDLUHGXSRLQWGHYXHMXULGLTXH/DUpJOHPHQWDWLRQ
HVWGLIIpUHQWHVHORQTX¶LOV¶DJLWRXQRQG¶RUJDQLVPHVJpQpWLTXHPHQWPRGLILpV2*06HORQXQ
DUUrWGH OD&RXUGH MXVWLFHGH O¶8QLRQHXURSpHQQH O¶H[FHSWLRQSUpYXHSRXU ODPXWDJpQqVHQH
V¶DSSOLTXHSDVDX[RUJDQLVPHVREWHQXVSDUpGLWLRQJpQRPLTXHFHX[FLVRQWDVVLPLOpVjGHV
2*0/HVSURFpGpVGHPXWDJpQqVHPRGLILHQWOHSDWULPRLQHKpUpGLWDLUHG¶RUJDQLVPHVGHIDoRQ
QRQFLEOpHPDLVVDQVDGMRQFWLRQGHPDWpULHOJpQpWLTXHpWUDQJHU/DFDWpJRULH MXULGLTXHGH OD
PXWDJpQqVH LQFOXW WRXWHIRLVXQLTXHPHQWGHVSURFpGpVTXLRQWpWpFRQVLGpUpVFRPPH IDLVDQW
SDUWLHGHFHWWHFDWpJRULHDXPRPHQWGHVRQpWDEOLVVHPHQW3DUFRQWUHOHVRUJDQLVPHVPRGLILpV
SDUpGLWLRQJpQRPLTXHRQWpWpGpFODUpV2*0/D6XLVVHDODSRVVLELOLWpGHVXLYUHFHWWHLQWHUSUp
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WDWLRQ GpVRUPDLV SOXV UHVWULFWLYH DGRSWpH SDU O¶8QLRQ HXURSpHQQH RXG¶pODERUHU SRXU O¶pGLWLRQ
JpQRPLTXH GHV GLVSRVLWLRQV SOXV OLEpUDOHV HW SOXV RXYHUWHV j O¶LQQRYDWLRQ /D ©GLJQLWp GH OD
FUpDWXUHª LQVFULWH GDQV OH GURLW FRQVWLWXWLRQQHO VXLVVH SRVH pJDOHPHQW GHV OLPLWHV j O¶pGLWLRQ
JpQRPLTXHFHOOHFLQHSHXWDYRLUODSULRULWpVXUOD©GLJQLWpGHODFUpDWXUHªTXHVLVRQXWLOLVD
WLRQSDUH[HPSOHVXUGHVDQLPDX[GHUHQWHSUpVHQWHGHVDYDQWDJHVFRQFUHWVELHQpWDEOLVUp
SRQGDQWjG¶DXWUHVLQWpUrWVGLJQHVGHSURWHFWLRQWHOVTXHODVpFXULWpDOLPHQWDLUH
Les applications du forçage génétiqueVRQWpJDOHPHQWWRXFKpHVSDUFHWWHFODVVLILFDWLRQTXLDVVL
PLOHOHVRUJDQLVPHVREWHQXVSDUpGLWLRQJpQRPLTXHjGHV2*0&HVDSSOLFDWLRQVVRXOqYHQWHQ
RXWUHGHVTXHVWLRQVD\DQWWUDLWjODELRVpFXULWpHWjODELRGLYHUVLWpDXVVLHQUDSSRUWDYHFGHVLP
SDFWVTXLSHXYHQWV¶pWHQGUHDXGHOjGHV IURQWLqUHVQDWLRQDOHV&HVDVSHFWVVRQWDERUGpVGDQV
GHVDFFRUGVLQWHUQDWLRQDX[WHOVTXHOHSURWRFROHGH&DUWDJHQDTXLLQFOXWQRWDPPHQWOHSULQFLSH
GHSUpFDXWLRQ/D OpJLVODWLRQVXLVVHHQPDWLqUHGHELRVpFXULWp ODLVVHXQHPDUJHGHPDQ°XYUH
SRXUUpJOHPHQWHUVXUWRXWGHIDoRQSOXVUHVWULFWLYHVXUOHIRUoDJHJpQpWLTXH
/HGLVFRXUVpWKLTXH
/H GpYHORSSHPHQW GHV SURFpGpV G¶pGLWLRQ JpQRPLTXH D DPRUFp XQH UpIOH[LRQ pWKLTXH /HV
GLVFXVVLRQVVXUO¶pGLWLRQJpQRPLTXHUHFHQVpHVHQPpGHFLQHKXPDLQHV¶LQVFULYHQWGDQVOHSUR
ORQJHPHQWGHGpEDWVSDVVpVHWDFWXHOVVXUODWKpUDSLHJpQLTXH OHGLDJQRVWLFSUpLPSODQWDWRLUH
RXODUHFKHUFKHVXUOHVFHOOXOHVVRXFKHVHPEU\RQQDLUHV/HWHUPHELHQpWDEOLG¶©pGLWLRQJpQR
PLTXHªpYRTXHXQHSOXVJUDQGHSUpFLVLRQHWXQPRLQGUHULVTXHG¶HUUHXUVGHVQRXYHDX[SUR
FpGpVSDUUDSSRUWDX[DQFLHQVUHJURXSpVVRXVOHYRFDEOHGH©JpQLHJpQpWLTXHª
9X OD UHODWLYH QRXYHDXWp GH O¶pGLWLRQ JpQRPLTXH HW O¶LQFHUWLWXGH TXDQW DX[ DSSOLFDWLRQV UpDOL
VDEOHV FH GLVFRXUV pWKLTXH VH GpURXOH GDQV XQ HVSDFH K\SRWKpWLTXH R SHXUV HW HVSRLUV
FRH[LVWHQW/HVSULVHVGHSRVLWLRQV¶pFKHORQQHQWHQWUH OHVFHSWLFLVPHGLFWpSDU OHSULQFLSHGH
SUpFDXWLRQYXOHVLQFHUWLWXGHVHWO¶LUUpYHUVLELOLWpGHFHUWDLQHVLQWHUYHQWLRQVGDQVODOLJQpHJHUPL
QDOHHW O¶DSSUREDWLRQGHWRXWHIRUPHGHUHFKHUFKHWDQWTXHOHVULVTXHVRQWpWpVXIILVDPPHQW
pYDOXpV/DGLVWLQFWLRQHQWUHWKpUDSLHHWRSWLPLVDWLRQHQDQJODLVHQKDQFHPHQWILJXUHDXF°XU
GHFHGLVFRXUV2UODIURQWLqUHHQWUHOHVGHX[HVWGLIILFLOHjWUDFHUHWVXVFLWHODFRQWURYHUVH/HV
LQWHUYHQWLRQV WKpUDSHXWLTXHV SRXU JXpULU GHVPDODGLHV MRXLVVHQW G¶XQH SOXV JUDQGH OpJLWLPLWp
pWKLTXHTXHFHOOHVGHVWLQpHVjO¶RSWLPLVDWLRQ(QFRQVpTXHQFHOHVLQWHUYHQWLRQVVRPDWLTXHVj
EXWWKpUDSHXWLTXHVRQWFRQVLGpUpHVHQJpQpUDOFRPPHSRVLWLYHVGXSRLQWGHYXHpWKLTXHSRXU
DXWDQW TX¶HOOHV DLHQW IDLW O¶REMHW G¶XQHpYDOXDWLRQDSSURIRQGLH GHV ULVTXHV ,QWHUYHQLU VXU OD OL
JQpHJHUPLQDOH HVW HVWLPpDFWXHOOHPHQW FRPPHFRQWUDLUH j O¶pWKLTXH WRXWHIRLV OHV RSLQLRQV
GLYHUJHQWTXDQWjODOpJLWLPLWpGHSULQFLSHG¶LQWHUYHQWLRQVIXWXUHV
/¶DQDO\VHDLGHQWLILpSOXVLHXUVUDLVRQVTXLpWD\HQWOHVDSSHOVLPSOLFLWHVHWH[SOLFLWHVjXQPRUD
WRLUHDXVXMHWGHVLQWHUYHQWLRQVVXUODOLJQpHJHUPLQDOH8QPRUDWRLUHGRQQHUDLWOHWHPSVQpFHV
VDLUHSRXUPHQHUXQGpEDWGHVRFLpWpRXSRXUFODULILHU OHV ULVTXHV WHFKQLTXHVHWFOLQLTXHVGH
WHOOHVLQWHUYHQWLRQVGXSRLQWGHYXHVFLHQWLILTXH&HSHQGDQWOHVGHPDQGHVGHPRUDWRLUHUHVWHQW
SDUIRLVSOXW{WYDJXHVHQFHTXLFRQFHUQHODGXUpHGHODVXVSHQVLRQGHVDFWLYLWpVODSURFpGXUH
jVXLYUHSHQGDQWHWDX WHUPHGH ODSpULRGHFRQFHUQpHHW ODPDQLqUHGHJpUHU ILQDOHPHQW OHV
pYHQWXHOOHVGLYHUJHQFHVGHYXHV
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,PSOLFDWLRQVpFRQRPLTXHVGHO¶pGLWLRQJpQRPLTXHSRXUOD6XLVVH
/HV GpYHORSSHPHQWV HW DSSOLFDWLRQV GHV SURFpGpV G¶pGLWLRQ JpQRPLTXH GpSHQGHQW DXVVL
G¶DWWHQWHVHWLQWpUrWVpFRQRPLTXHV'HVHQWUHSULVHVDOLPHQWDLUHVHWSKDUPDFHXWLTXHVDLQVLTXH
GHV ILUPHVGHELRWHFKQRORJLHRQWGpMj IDLWEUHYHWHUGHVSURGXLWVHWDSSOLFDWLRQV WLUDQWSDUWLGH
FHV WHFKQLTXHV8QHpWXGHH[SORUDWRLUHDpWpPHQpHVXU ODSHUFHSWLRQHW O¶XWLOLVDWLRQGHV\V
WqPHVG¶pGLWLRQJpQRPLTXHVXUO¶DSSUpFLDWLRQGHOHXUSHUWLQHQFHHWGHOHXUVLPSDFWVHWVXUOHV
FRQGLWLRQVFDGUHVRIIHUWHVGDQVFHFRQWH[WHSDUOHVHQWUHSULVHVVXLVVHV&HWWHHQTXrWHDPRQ
WUpTXHOHGHJUpG¶DFFHSWDWLRQSDUODVRFLpWpHVWXQFULWqUHHVVHQWLHOGHODUpIOH[LRQVXUOHU{OH
GHVSURFpGpVG¶pGLWLRQJpQRPLTXHGDQVOHVHQWUHSULVHV'¶DXWUHVIDFWHXUVLPSRUWDQWVUHVVRUWDQW
GHODUpIOH[LRQGHVHQWUHSULVHVWLHQQHQWjODGLVSRQLELOLWpGHSURFpGpVH[LVWDQWVELHQpWDEOLVWHOV
TXHOHVPpWKRGHVFODVVLTXHVGHVpOHFWLRQ
/HV LPSOLFDWLRQV pFRQRPLTXHV GH O¶pGLWLRQ JpQRPLTXH SRXU OHV HQWUHSULVHV HW O¶pFRQRPLH
VXLVVHVVRQWHQFRUHGLIILFLOHVjHVWLPHU/HVDYLVH[SULPpVGDQVOHFDGUHGHO¶pWXGHSDUOHVHQ
WUHSULVHVTXHVWLRQQpHVDXVXMHWGHVHIIHWV IXWXUVGH O¶pGLWLRQJpQRPLTXHVRQWSOXW{W UpVHUYpV
1pDQPRLQVGHV WHQGDQFHVRQWpWpFRQVWDWpHV WHOOHVTX¶XQHFRQFXUUHQFHDFFUXHHWXQHSOXV
IRUWHSUHVVLRQGHVRFLpWpVpWUDQJqUHVVXUGHVHQWUHSULVHVVXLVVHV±XQHVLWXDWLRQHQOLHQDYHF
OHVFRQGLWLRQVFDGUHV MXULGLTXHVHQ6XLVVH(QFHTXL FRQFHUQH OD UHFKHUFKH OHVpYDOXDWLRQV
IRQWDSSDUDvWUHXQHFHUWDLQHDPELYDOHQFH OHVHQWUHSULVHVTXLUHFRXUHQWGpMjj O¶pGLWLRQJpQR
PLTXHFRQVWDWHQWTXHODWHFKQRORJLH&5,635DFFpOqUHODUHFKHUFKHPDLVHOOHVDSSUpFLHQWGL
YHUVHPHQWOHVFRQVpTXHQFHVGHFHWWHDFFpOpUDWLRQSH[HQWHUPHVG¶HPSORLV
&RQFOXVLRQV
'HVSURFpGpVG¶pGLWLRQJpQRPLTXHVHQSDUWLFXOLHUOHVV\VWqPHV&5,635SHUPHWWHQWGHPRGL
ILHU O¶$'1GH IDoRQSOXVSUpFLVH SOXV VLPSOHHW SOXV UDSLGHTXH OHVDQFLHQQHVPpWKRGHVGX
JpQLHJpQpWLTXH ,OVQHUHSUpVHQWHQW WRXWHIRLVTX¶XQVWDGH LQWHUPpGLDLUHG¶XQH WHFKQRORJLHHQ
SOHLQGpYHORSSHPHQW,OVRFFXSHQWDXMRXUG¶KXLTXHOTXHVDQQpHVVHXOHPHQWDSUqVOHXUGpFRX
YHUWHXQHSODFHFHQWUDOHGDQVODUHFKHUFKHJpQpWLTXHHWELRWHFKQRORJLTXHHWVHVDSSOLFDWLRQV
/¶pGLWLRQJpQRPLTXHXQVXMHWFRPSOH[HDX[PXOWLSOHVLQWULFDWLRQV
/HGpEDWVXUO¶pGLWLRQJpQRPLTXHHWVXUODPDQLqUHGHO¶DERUGHUGRLWVHGpURXOHUGHIDoRQGLIIp
UHQFLpH VHORQ OD WHFKQRORJLH FRQVLGpUpH HW VHV DSSOLFDWLRQV FRQFUqWHV ,O Q¶\ D SDV XQH DS
SURFKHXQLTXHGHO¶pGLWLRQJpQRPLTXHPDLVGLIIpUHQWHVPpWKRGHVELRWHFKQRORJLTXHVXWLOLVpHVj
GHVILQVGLYHUVHVVXUGHVFHOOXOHVHWRUJDQLVPHVGLVWLQFWVHWGpYHORSSpHVHQSHUPDQHQFH/HV
GpILV WHFKQLTXHV j UHOHYHU GpSHQGHQW GX SURFpGp FRQVLGpUp GX EXW GH VRQ XWLOLVDWLRQ HW GH
O¶RUJDQLVPHWUDLWpLOHQYDGHPrPHGHVLPSDFWVHWHIIHWVVHFRQGDLUHVTXLVHSURGXLVHQW/HV
LPSOLFDWLRQVHW MXJHPHQWVVRFLDX[SHXYHQWYDULHUVXLYDQW O¶DSSOLFDWLRQHWVRQREMHFWLI/HVSUR
FpGpVG¶pGLWLRQJpQRPLTXHQHSHXYHQWSDVrWUHDSSUpFLpVJOREDOHPHQWPDLVGRLYHQWrWUHFRQ
VLGpUpVGHPDQLqUHGLIIpUHQFLpH
6XU OHSODQGHVDSSOLFDWLRQV OHVPpWKRGHVG¶pGLWLRQJpQRPLTXHRQWGHV OLHQVDYHFXQHVpULH
G¶DXWUHV WHFKQRORJLHVTXL FRPSRUWHQWHOOHVPrPHVGHVGpILVHWSDUIRLVGHV ULVTXHV/HVYHF
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WHXUV SHUPHWWDQW G¶LQWURGXLUH OHV V\VWqPHV G¶pGLWLRQ JpQRPLTXH GDQV OD FHOOXOH HQ VRQW XQ
H[HPSOH VHORQ OHXU W\SHHW OHXU VWUXFWXUH LOV SRVHQW GHVGpILV WHFKQLTXHVHW HQWUDvQHQW GHV
ULVTXHVSH[GHVUpDFWLRQVLPPXQLWDLUHVGDQVOHFRUSVKXPDLQ
$XGHOjGHODWHFKQLTXHHWGXVDYRLUOHUHFRXUVjO¶pGLWLRQJpQRPLTXHQpFHVVLWHGHVFRQGLWLRQV
FDGUHV LQVWLWXWLRQQHOOHVHWVRFLDOHVFHTX¶LOOXVWUHSDUH[HPSOH OD WKpUDSLHJpQLTXHJHUPLQDOH
PrPHVLGHV LQWHUYHQWLRQVVXU OD OLJQpHJHUPLQDOHSRXUSUpYHQLU OD WUDQVPLVVLRQGHPDODGLHV
KpUpGLWDLUHV V¶DYpUDLHQW VUHV HW HIILFDFHV LO IDXGUDLW DGDSWHU OHV SUDWLTXHV GH OD SURFUpDWLRQ
KXPDLQHjFHVLQWHUYHQWLRQVFHODVLJQLILHTXHGHVFRXSOHVFKH]OHVTXHOVGHVFDVGHPDODGLHV
KpUpGLWDLUHVVRQWFRQQXVGHYUDLHQWUHFRXULUjODSURFUpDWLRQDVVLVWpH±IpFRQGDWLRQLQYLWUR),9
HWGLDJQRVWLFSUpLPSODQWDWRLUH'3,/HGpEDWVXU OHVDSSOLFDWLRQVGH O¶pGLWLRQJpQRPLTXHGRLW
SUHQGUHHQFRQVLGpUDWLRQFHWWHLQWpJUDWLRQWHFKQLTXHHWVRFLDOHGHOHXUSUDWLTXH,OQHV¶DJLWSDV
VHXOHPHQW GH VDYRLU VL WHOOH RX WHOOH DSSOLFDWLRQ HVW HQ VRL VUH HW VRXKDLWDEOH LO IDXW DXVVL
SUHQGUHHQFRPSWHOHMXJHPHQWSRUWpVXUOHVFRQGLWLRQVFDGUHVTXLOXLVRQWDVVRFLpHV
3UpFLVLRQHWYLWHVVHVXSpULHXUHV±GHVHIIHWVSDUIRLVSHXFODLUV
/D SUpFLVLRQ GHV SURFpGpV G¶pGLWLRQ JpQRPLTXH GRLW WRXMRXUV rWUH FRPSDUpH j FHOOH GHPp
WKRGHVXWLOLVpHVDXSDUDYDQWHQJpQLHJpQpWLTXH/¶pGLWLRQJpQRPLTXHSHXWSURYRTXHUGHVHIIHWV
KRUVHWVXUFLEOHTXLSHXYHQWDYRLUGHVLPSDFWVQRQVRXKDLWpVVXUOHVIRQFWLRQVGHO¶RUJDQLVPH
RXHQWUDvQHUHQFRUHG¶DXWUHVUpSHUFXVVLRQV,OQ¶HVWSDVSRVVLEOHGHSRUWHUXQMXJHPHQWJpQpUDO
VXUFHVLPSOLFDWLRQV
/¶LGHQWLILFDWLRQG¶HIIHWVKRUVHWVXUFLEOHHVWXQGpILPDMHXUGHO¶pGLWLRQJpQRPLTXH/DUHFKHUFKH
V\VWpPDWLTXH j OHXU VXMHW VHPEOH rWUH XQPR\HQ DSSURSULp SRXU DPpOLRUHU O¶HVWLPDWLRQ GH OD
SUpFLVLRQ HW GH OD VpFXULWp GH SURFpGpV G¶pGLWLRQ JpQRPLTXH GDQV GLIIpUHQWV GRPDLQHV
G¶DSSOLFDWLRQ/HVpWXGHVDFWXHOOHVVHVHUYHQWGHGLYHUVHVDSSURFKHVHWV\VWqPHVGHUpIpUHQFH
SRXULGHQWLILHUGHVHIIHWVGHFHJHQUH±OHVpTXHQoDJHGXJpQRPHRXGHVHJPHQWVG¶$'1/D
GpILQLWLRQ GH VWDQGDUGV HW GLUHFWLYHV VFLHQWLILTXHV GpGLpV j OD PHVXUH G¶HIIHWV KRUVFLEOH HVW
LQGLTXpH SRXU DVVXUHU OD FRPSDUDELOLWp GHV pWXGHV HW FUpHU XQH EDVH VROLGH IDFLOLWDQW
O¶pYDOXDWLRQGHSURFpGpVHWDSSOLFDWLRQVGHO¶pGLWLRQJpQRPLTXH
$FWXHOOHPHQW FHUWDLQHV LQWHUYHQWLRQV G¶pGLWLRQ JpQRPLTXH GDQV OH SDWULPRLQH KpUpGLWDLUH
G¶RUJDQLVPHVVRQWGLIILFLOHVRXPrPHLPSRVVLEOHVjGpFHOHU2UOHXUGpWHFWLRQHVWXQHFRQGLWLRQ
HVVHQWLHOOH SRXU YpULILHU TXH O¶pGLWLRQ JpQRPLTXH HVW XWLOLVpH FRQIRUPpPHQW DX GURLW ± XQ WHO
FRQWU{OHV¶LPSRVHQRWDPPHQWGDQVO¶DJULFXOWXUHHWODSURGXFWLRQDOLPHQWDLUH,OLPSRUWHGRQFGH
FODULILHU OHV OLPLWHVGHVPpWKRGHVGHGpWHFWLRQH[LVWDQWHVHW GHSRXUVXLYUH OD UHFKHUFKHHW OH
GpYHORSSHPHQW GH PHLOOHXUHV WHFKQLTXHV ,O IDXGUDLW pJDOHPHQW GpILQLU OHV PHVXUHV
G¶DFFRPSDJQHPHQWUHTXLVHVSRXUpWDEOLUXQOLHQHQWUHXQHPRGLILFDWLRQJpQpWLTXHFRQVWDWpHHW
OHUHFRXUVjO¶pGLWLRQJpQRPLTXH
'DQVGHQRPEUHX[GRPDLQHVOHVDYRLUVXUODIRQFWLRQGHVJqQHVHWVXUOHVLQWHUDFWLRQVGHSUR
SULpWpVJpQpWLTXHVHQWUHHOOHVHWDYHF O¶HQYLURQQHPHQWHVWHQFRUH OLPLWp6XLYDQW ODVpTXHQFH
G¶$'1PRGLILpHHWO¶RUJDQLVPHFRQVLGpUpLOQ¶HVWSDVWRXMRXUVSRVVLEOHPrPHGDQVO¶K\SRWKqVH
G¶XQHpGLWLRQJpQRPLTXHHIILFDFHGH WUqVKDXWHSUpFLVLRQHWVDQVHIIHWVKRUVHWVXUFLEOHGH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
SUpYRLUWRXWHVOHVFRQVpTXHQFHVTXLSHXYHQWVHSURGXLUH/HVDFWHXUVVRFLDX[TXLGLVSHQVHQW
GHV LQIRUPDWLRQV HW GHV pYDOXDWLRQV D\DQW WUDLW j O¶pGLWLRQ JpQRPLTXH HW j VHV DSSOLFDWLRQV
GRLYHQWIDLUHSUHXYHGHWUDQVSDUHQFHHQFHTXLFRQFHUQHOHVEDVHVGHFHVGRQQpHVHWHVWLPD
WLRQV ,OV VRQW DSSHOpV j FRPPXQLTXHU FODLUHPHQW OHV OLPLWHV GH O¶pWDW DFWXHO GX VDYRLU FHOD
SHUPHWGHPLHX[pYDOXHUOHVSRVVLELOLWpVULVTXHVHWFRQVpTXHQFHVGXUHFRXUVjO¶pGLWLRQJpQR
PLTXHjGHVILQVVSpFLILTXHVHWGHIDYRULVHUDLQVLXQGpEDWGHTXDOLWpVXUFHWWHWKpPDWLTXH$F
WXHOOHPHQWFHUWDLQVLQWHUYHQDQWVIRQWpWDWGHSURQRVWLFVHWG¶DWWHQWHVLQVXIILVDPPHQWIRQGpVj
SURSRVGHODUpXVVLWHSURFKDLQHG¶LQWHUYHQWLRQVUHFRXUDQWjO¶pGLWLRQJpQRPLTXHHWGHOHXUVSRV
VLEOHVHIIHWV'DQVOHFRQWH[WHGXEDWWDJHPpGLDWLTXHWRXFKDQWjGHQRXYHOOHVWHFKQRORJLHVOHV
SUpYLVLRQVHWOHVDWWHQWHVGHYUDLHQWrWUHDQDO\VpHVHWUHPLVHVHQTXHVWLRQGHIDoRQFULWLTXH,O
IDXWH[DPLQHUDYHFVRLQVXUTXRLFHVpYDOXDWLRQVVRQW IRQGpHVHWH[LJHUpYHQWXHOOHPHQWGHV
pFODLUFLVVHPHQWV &H TX¶HOOHV SURPHWWHQW GRLW rWUH DQDO\Vp HQ SUHQDQW HQ FRPSWH OD SRVLWLRQ
SROLWLTXHQRUPDWLYHHWOHVLQWpUrWVpFRQRPLTXHVRXDXWUHVGHVDFWHXUVTXLOHVGLIIXVHQW
/DSRXUVXLWHGHVFRQWURYHUVHVHWGpEDWVVRFLDX[
/HV DSSOLFDWLRQV GH O¶pGLWLRQ JpQRPLTXH QH GRLYHQW SDV rWUH UpGXLWHV j OHXU VHXOH IDLVDELOLWp
WHFKQLTXHHWDX[ULVTXHVTXLOHXUVRQWDVVRFLpV(OOHVGHYUDLHQWrWUHFRPSULVHVFRPPHWHFKQR
ORJLHV VRFLDOHPHQW LQWpJUpHV TXL VH SRVLWLRQQHQW GDQV OH FRQWH[WH GH GpILV HW FRQIOLWV VRFLR
QRUPDWLIV H[LVWDQWV OHV UHSURGXLVHQW HW OHV PRGLILHQW pYHQWXHOOHPHQW &RPPH QRPEUH G¶DV
SHFWVFRQWURYHUVpVGHO¶XWLOLVDWLRQGHO¶pGLWLRQJpQRPLTXHQHVRQWSDVQRXYHDX[LOYDXWODSHLQH
GHMHWHUXQUHJDUGVXUGHVGpEDWVGHVRFLpWpVLPLODLUHVDQWpULHXUV/¶pGLWLRQJpQRPLTXHGRQQH
XQHQRXYHOOH LPSXOVLRQjGH WHOOHVFRQWURYHUVHVVRFLDOHV&HFLGHYUDLWrWUHFRQVLGpUpFRPPH
O¶RSSRUWXQLWpGHSRXUVXLYUHFHVGpEDWVGHIDoRQFRQVWUXFWLYHHWGHWURXYHUVLSRVVLEOHXQHYRLH
SROLWLTXHPHQWHWVRFLDOHPHQWSUDWLFDEOHSRXUJpUHUOHVUHODWLRQVGHVXQVDYHFOHVDXWUHVHWDYHF
OHVSRVVLELOLWpVRIIHUWHVSDUFHWWHWHFKQRORJLH
/HFRQWH[WHVRFLDOpWKLTXHHWSUDWLTXHSHXWpYHQWXHOOHPHQWHQWUDYHUSURPRXYRLURXPRGLILHUOD
IRUPHHWOHVHIIHWVGXUHFRXUVjO¶pGLWLRQJpQRPLTXH'DQVWRXVOHVGRPDLQHVG¶XWLOLVDWLRQFRQ
VLGpUpV ODTXHVWLRQVHSRVHGHVDYRLUVLHWTXHOOHVDSSOLFDWLRQV\FRPSULV OHXUV LPSOLFDWLRQV
VRQWVRXKDLWpHVHQSULQFLSHSDUODVRFLpWpHWGDQVTXHOOHPHVXUHODUpSRQVHjFHWWHTXHVWLRQ
HVW ODLVVpH j O¶DSSUpFLDWLRQ GH SHUVRQQHV LQGLYLGXHOOHV ± GHV VFLHQWLILTXHV SDU H[HPSOH GHV
HQWUHSUHQHXUVGHVSROLWLFLHQVRXHQFRUHGHVFRQVRPPDWULFHVHWFRQVRPPDWHXUV'HVGpEDWV
SXEOLFVHWXQGLVFRXUVVRFLDOVXUOHVFRQGLWLRQVOHVSRVVLELOLWpVOHVULVTXHVHWODGpVLUDELOLWpGHV
DSSOLFDWLRQVGHO¶pGLWLRQJpQRPLTXHVRQWGpVLJQpVFRPPHXQHUpSRQVHHVVHQWLHOOHjGHQRP
EUHX[GpILVSRVpVSDUFHWWHWHFKQRORJLH,OFRQYLHQWGHUHOHYHUDXVVLXQPDQTXHGHFODUWpUpFXU
UHQWGDQV ODSRSXODWLRQVXLVVHHQFHTXLFRQFHUQH ODQDWXUHHW ODGLVWULEXWLRQGHVSRVLWLRQVHW
DWWLWXGHVVRFLDOHVjO¶pJDUGGHVDSSOLFDWLRQVGHO¶pGLWLRQJpQRPLTXH
8Q SUHPLHU SDV LPSRUWDQW YHUV XQ pFKDQJH HQWUH OHV VFLHQWLILTXHV HW OD VRFLpWp SHXW rWUH
O¶RUJDQLVDWLRQGHGLDORJXHVHWG¶DXWUHVSURMHWVSRUWDQWVXUOHGLVFRXUVVRFLDO2QSRXUUDLWH[SOR
UHU GH QRXYHOOHV PDQLqUHV GH FRQFUpWLVHU FH JHQUH GH PDQLIHVWDWLRQV WRXW HQ SRXUVXLYDQW
O¶HQJDJHPHQWVXUGHVYRLHVFRQQXHVSH[OHVDWHOLHUVGHFLWR\HQVRXOHVFDIpVVFLHQWLILTXHV
RXHQO¶DGDSWDQWjODTXHVWLRQGHO¶pGLWLRQJpQRPLTXH/DUHFKHUFKHLQWHUHWWUDQVGLVFLSOLQDLUH
SHXWFRQWULEXHUjO¶DPpOLRUDWLRQGHWHOVSURMHWVPDLVDXVVLpFODLUHUOHGpYHORSSHPHQWGHODSRVL
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5pVXPp 
WLRQGHGLYHUVJURXSHVVRFLDX[DXVXMHWGHO¶pGLWLRQJpQRPLTXHHWGHVHVDSSOLFDWLRQV/HVVSp
FLDOLVWHVGHVVFLHQFHVQDWXUHOOHVVRFLDOHVHWKXPDLQHVGHYUDLHQWFROODERUHUjFHVXMHWDYHFOHV
SXEOLFVLQWpUHVVpV
/HODUJHGpEDWSXEOLFVXUO¶pGLWLRQJpQRPLTXHHWVHVDSSOLFDWLRQVGHPDQGpGHGLIIpUHQWHVSDUWV
LPSOLTXHO¶H[DPHQSUpDODEOHG¶XQFHUWDLQQRPEUHGHTXHVWLRQVFRQFHUQDQWHQWUHDXWUHV
x /HVREMHFWLIVQuels sont les objectifs associés à un tel débat ? Que fait-on des résul-
tats ? De quelle manière sont-ils pris en compte dans la pratique sociale, politique et 
scientifique ? Quelles questions seront abordées au départ ? 
x /DSDUWLFLSDWLRQ Qui devrait participer au débat ? Comment intégrer de manière adé-
quate les différentes parties prenantes (p. ex. scientifiques, entrepreneurs, citoyennes et 
citoyens) ? Comment amener des groupes de la population tout à fait différents à partici-
per ? De quelles ressources (informations, temps, argent etc.) des groupes sociaux diffé-
rents ont-ils besoin pour qu’il leur soit possible de participer ? 
x /H SURFHVVXV HW OD PLVH HQ°XYUHComment structurer un tel débat pour qu’il soit 
constructif ? De quelle manière le lancer et l’animer ? Comment permettre aux différents 
acteurs ou groupes d’entrer en contact sur un pied d’égalité ? Que faut-il pour favoriser un 
climat d’ouverture et l’absence de préjugés entre les personnes participant au débat ? 
Comment réagir si la discussion s’écarte du sujet ?  
x /HVUpVXOWDWVSous quelle forme les résultats seront-ils disponibles ? Que fera-t-on de 
ces résultats ? Quelle légitimité donner au consensus ou aux divergences auxquels le dé-
bat a conduit ? Comment transférer les résultats dans la pratique ? 
/DOpJLVODWLRQSDUWLFLSDWLYHHWVHVLQFHUWLWXGHV
/HVGHPDQGHV UpSpWpHVGHGpEDWVSXEOLFVSHXYHQWrWUH LQWHUSUpWpHVFRPPHXQDSSHOjPR
GHUQLVHUODPDQLqUHGHUpJOHPHQWHUOHVQRXYHOOHVWHFKQRORJLHV,OVHSHXWTX¶DXFXQHGLVSRVLWLRQ
JpQpUDOH GH IRQG QH VRLW WURXYpH HQ UDLVRQ G¶XQ GXUFLVVHPHQW GHV IURQWV SROLWLTXHV
G¶LQFHUWLWXGHV WRXFKDQWDX[FRQVpTXHQFHV WHFKQLTXHVHW UpJOHPHQWDLUHVRXGHFDVGH ILJXUH
HQFRUHHQSDUWLH LPSUpYLVLEOHV6¶LO HQ HVW DLQVL LO IDXGUD FUpHUGHVPpFDQLVPHVGHGpFLVLRQ
OpJLVODWLIV HW MXULGLTXHV SUpVHQWDQW VXIILVDPPHQW GH VRXSOHVVH SRXU IDLUH IDFH DX[ VLWXDWLRQV
FRQIOLFWXHOOHVDOpDWRLUHVGDQVOHGRPDLQHGHVQRXYHOOHVWHFKQRORJLHV/DVRFLpWpGXULVTXHDF
WXHOOHHVWFRQIURQWpHjGHVSUREOqPHVTXLpFKDSSHQWjO¶LQIOXHQFHGHO¶(WDWHQUDSSRUWDYHFOHV
QRXYHOOHVWHFKQRORJLHVQRWDPPHQWOHVWHQWDWLYHVGHUpJOHPHQWDWLRQQHSHXYHQWVRXYHQWDYRLU
OLHXTXHVRXVUpVHUYHGHFRUUHFWLRQVHWGHUpYLVLRQV/HVGpFLVLRQVSULVHVSHXYHQWrWUHDGDS
WpHVHQSHUPDQHQFHJUkFHjGHVFRQFHSWVGHUHVSRQVDELOLWpSDUWDJpHjODUpJXODWLRQUpIOH[LYH
RXj O¶DXWRUpJXODWLRQRXHQFRUHj ODSURFpGXUDOLVDWLRQSDUH[HPSOHSDU O¶pFKHORQQHPHQWGHV
SURFHVVXVGpFLVLRQQHOVHQPDWLqUHG¶DSSOLFDWLRQGXGURLW
(Q6XLVVHOH&RQVHLOIpGpUDODHQWUHSULVUpFHPPHQWXQWHOHIIRUWG¶DGDSWDWLRQTXL
ODLVVHHQWUHYRLUXQHRXYHUWXUHGXFDGUHUpJOHPHQWDLUHjO¶pJDUGGHVFRQGLWLRQVFKDQJHDQWHVGX
GRPDLQHGHVQRXYHOOHVWHFKQRORJLHV/DOpJLVODWLRQHQYLJXHXUVXUOHJpQLHJpQpWLTXHGRLWrWUH
GpVRUPDLV DGDSWpH DX[ QRXYHDX[ GpYHORSSHPHQWV HQ IRQFWLRQ GX ULVTXH VDQV SRXU DXWDQW
UHQRQFHUDXSULQFLSHGHSUpFDXWLRQ'HVFDWpJRULHVGHULVTXHGRLYHQWrWUHFUppHVDX[TXHOOHV
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
FRUUHVSRQGHQW GLIIpUHQWV QLYHDX[ G¶H[LJHQFH /HV IXWXUV GpYHORSSHPHQWV GX JpQLH JpQpWLTXH
GRLYHQWrWUHSULVHQFRQVLGpUDWLRQ/HEXWYLVpHVWG¶LQWURGXLUHVXLYDQW ODFDWpJRULHGHULVTXH
GHVSURFpGXUHVVLPSOLILpHVSRVDQWGHVH[LJHQFHVPRLQVpOHYpHV/DUpDOLVDWLRQGHWHOOHVSUR
FpGXUHVVRXOqYHFHSHQGDQWGHQRPEUHXVHVTXHVWLRQVSDUH[HPSOH
&RPPHQWGpWHUPLQHUFRQFUqWHPHQWOHVULVTXHV"
x 7HOOHTX¶HQYLVDJpH O¶©RXYHUWXUHjO¶LQQRYDWLRQªHVWHOOHFRPSDWLEOHDYHFOHVGLVSRVLWLRQV
SOXVUHVWULFWLYHVGHO¶8(TXLH[LVWHURQWHQFRUHDXPRLQVjWLWUHSURYLVRLUH"
x 4XHOVHUDO¶LPSDFWG¶XQHUpJOHPHQWDWLRQGLYHUJHQWHVXUOHWUDILFLQWHUQDWLRQDOGHVPDUFKDQ
GLVHV"'DQVFHFRQWH[WHODQpFHVVLWpVXEVLVWHGHSRXUVXLYUHOHGpYHORSSHPHQWGHWHFK
QLTXHVGHPDUTXDJHHWG¶LGHQWLILFDWLRQGDQVOHGRPDLQHGXJpQLHJpQpWLTXH
0DOJUpFHWWHRXYHUWXUHDXQLYHDXOpJLVODWLIOHGURLWVXLVVHVXUOHJpQLHJpQpWLTXHQHSRXUUDSDV
rWUHUHQRXYHOpVDQVSUHQGUHHQFRQVLGpUDWLRQO¶pYROXWLRQGXGURLWHXURSpHQ2QQHSHXWSDUOHU
LFL G¶XQEHVRLQG¶DJLUTXHGDQV OH VHQV UHVWUHLQWG¶XQ©EHVRLQG¶REVHUYHUª'¶DXWUHSDUW OHV
RSWLRQVG¶DFWLRQGHYURQWrWUHGpILQLHVGDQV OH UHVSHFWGHV OLPLWHV UpJOHPHQWDLUHVTXHGHVDF
FRUGVLQWHUQDWLRQDX[LPSRVHQWjOD6XLVVH


© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
6LQWHVL
6LWXD]LRQHLQL]LDOH
,SURFHGLPHQWLGLJHQRPHHGLWLQJFRQVHQWRQRGLPRGLILFDUHLOSDWULPRQLRJHQHWLFRFRQXQDSUH
FLVLRQHHXQDVHPSOLFLWjVHQ]DSUHFHGHQWLWDQWRFKHQHJOLXOWLPLDQQLVLVRQRUDSLGDPHQWHGLI
IXVLQHOO¶DPELWRGHOODULFHUFDGLEDVHHGHOODULFHUFDDSSOLFDWD'LYHUVDPHQWHGDOOHPRGLILFD]LRQL
JHQHWLFKHRWWHQXWHFRQLSUHFHGHQWLDSSURFFLGL LQJHJQHULDJHQHWLFDGHWHUPLQDWL WLSLGLPRGLIL
FKHLQWURGRWWHFRQLOJHQRPHHGLWLQJQRQVRQRSLULQWUDFFLDELOLLQTXDQWRWDOL
,OJHQRPHHGLWLQJYLHQHXWLOL]]DWRFRQYDULHILQDOLWj1HOODULFHUFDGLEDVHVHUYHDGDQDOL]]DUHOH
FDUDWWHULVWLFKHHLOIXQ]LRQDPHQWRGLGHWHUPLQDWLJHQLRVHTXHQ]HGL'1$1HOODULFHUFDPHGLFD
XPDQDVL ODYRUDDGDSSOLFD]LRQLSUHYHQWLYHH WHUDSHXWLFKH1HOOD ULFHUFDERWDQLFDVL ULFRUUHDO
JHQRPHHGLWLQJSHUUHQGHUHUHVLVWHQWLOHSLDQWLDSDWRORJLHHLQIOXVVLDPELHQWDOLSHUPRGLILFDUQH
ODFUHVFLWDHODTXDOLWj/¶DSSOLFD]LRQHGHOJHQRPHHGLWLQJQHOO¶DOOHYDPHQWRPLUDLQROWUHDRWWHQH
UH XQDPDJJLRUH UHVLVWHQ]D D FHUWH SDWRORJLHPLJOLRUDPHQWL GHOOD TXDOLWj GHOOD FDUQH R GHOOH
FDUDWWHULVWLFKHGLFUHVFLWDGHJOLDQLPDOL/HDSSOLFD]LRQLGLJHQHGULYHFKHVIUXWWDQR LOJHQRPH
HGLWLQJ SRWUHEEHUR DGGLULWWXUD PRGLILFDUH LQ PRGR PLUDWR GHWHUPLQDWL RUJDQLVPL DOO¶LQWHUQR GL
LQWHULHFRVLVWHPLDGHVHPSLRSHUSUHYHQLUHODWUDVPLVVLRQHGLSDWRORJLHYHLFRODWHGDLQVHWWL
/H DSSOLFD]LRQL GHO JHQRPH HGLWLQJ VXVFLWDQR GLYHUVH DVSHWWDWLYH VLD SRVLWLYH FKH QHJDWLYH
FLUFD OH ORUR ULSHUFXVVLRQLVXJOL LQGLYLGXL ODVRFLHWjH O¶DPELHQWH$OPRPHQWRTXHVWHSRVVLELOL
ULSHUFXVVLRQLODVLFXUH]]DODYDOXWD]LRQHHWLFDHODGHVLGHUDELOLWjVRFLDOHGLGLYHUVLFDVLDSSOLFD
WLYLVRQRRJJHWWRGLFRQWURYHUVLD6LGLVFXWHLQROWUHGHOO¶DGHJXDWH]]DGHOO¶LQTXDGUDPHQWRQRUPD
WLYRHVLVWHQWH ,QDJULFROWXUDHQHOODSURGX]LRQHDOLPHQWDUHQRQF¶qDFFRUGRVXFRPHYDGDQR
FODVVLILFDWLGDOSXQWRGLYLVWDJLXULGLFRJOLRUJDQLVPLVRWWRSRVWLDJHQRPHHGLWLQJ
2ELHWWLYLGHOORVWXGLR
/DSUHVHQWHYDOXWD]LRQHWHFQRORJLFDLQWHUGLVFLSOLQDUHYHUWHVXLSURFHGLPHQWLGLJHQRPHHGLWLQJH
VXO ORURXWLOL]]RLQGLYHUVLFDPSLDSSOLFDWLYL OR[HQRWUDSLDQWR ODWHUDSLDJHQHWLFDVRPDWLFDHOD
WHUDSLD JHQLFD GHOOD OLQHD JHUPLQDOH QHO FDPSR GHOOD PHGLFLQD XPDQD OD FROWLYD]LRQH
O¶DOOHYDPHQWRHLQILQHOHDSSOLFD]LRQLGLJHQHGULYH/¶DQDOLVLLOOXVWUDORVWDWRDWWXDOHGHOODULFHUFD
HGHOO¶DSSOLFD]LRQHGHLVLVWHPLGLJHQRPHHGLWLQJ LQTXHVWLDPELWL2OWUHDOOHSRVVLELOL ULSHUFXV
VLRQLVRFLDOLGHLSURFHGLPHQWLHGHOOHUHODWLYHDSSOLFD]LRQLODYDOXWD]LRQHGHOOHWHFQRORJLHLGHQWL
ILFDHDQDOL]]DRSSRUWXQLWjHULVFKLSRWHQ]LDOLWjHGXEEL,QGDJDLQROWUHLQFKHPLVXUDJOLRELHWWLYL
GHOOHDSSOLFD]LRQLDQDOL]]DWHILQRUDSHUVHJXLWLFRQDOWULPHWRGLGLLQJHJQHULDJHQHWLFDGHEEDQR
HVVHUH VRWWRSRVWL D ULGHILQL]LRQH LQ VHJXLWR DOO¶XWLOL]]R GHO JHQRPH HGLWLQJ /R VWXGLR SURSRQH
DQFKHXQ¶DQDOLVLGHOO¶LQTXDGUDPHQWRJLXULGLFRHVLVWHQWHHVSXQWLSHUXQVXRHYHQWXDOHDGHJXD
PHQWR$QDOL]]DODTXHVWLRQHHWLFDHOHDUJRPHQWD]LRQLHPHUVHDLILQLGLXQDYDOXWD]LRQHGHOOD
WHFQRORJLDLQTXHVWRFDPSR,GHQWLILFDHGLVFXWHLQILQHOHSRVVLELOLLPSOLFD]LRQLHFRQRPLFKHGHO
JHQRPHHGLWLQJLQ6YL]]HUD
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
3URJHWWRHPHWRGLGLULFHUFD
/RVWXGLRVHJXHXQDSSURFFLRLQWHUGLVFLSOLQDUHHFRPELQDGLYHUVHVWUDWHJLHPHWRGRORJLFKH
x ODULFHUFDODYDOXWD]LRQHHODGLVFXVVLRQHGHOODOHWWHUDWXUDVSHFLDOLVWLFDFRPELQDWHDLQWHU
YLVWHTXDOLWDWLYHFRQHVSHUWLFRVWLWXLVFRQRODEDVHSHUO¶DQDOLVLHO¶HODERUD]LRQHGHOOHSRVVL
ELOLWjWHFQLFKHHGHLOLPLWLGHOJHQRPHHGLWLQJQHOOHVXHGLYHUVHILQDOLWjHSHUODYDOXWD]LRQH
GHOOHUHODWLYHRSSRUWXQLWjGHLULVFKLHGHOOHXOWHULRULULSHUFXVVLRQL
x ZRUNVKRSFRQVWDNHKROGHUVYL]]HULDSURQRLOSURJHWWRSHUGLYHUVHSURVSHWWLYHVRFLDOLVXGXH
FDVLDSSOLFDWLYL VHOH]LRQDWLGLJHQRPHHGLWLQJ OD WHUDSLDJHQLFDGHOOD OLQHDJHUPLQDOHH OD
FROWLYD]LRQHGHOOHSLDQWH
x XQH[SHUWLVH OHJDOHDQDOL]]D O¶LQTXDGUDPHQWR OHJLVODWLYRGLGLYHUVHDSSOLFD]LRQLGLJHQRPH
HGLWLQJLGHQWLILFDQGRQXRYHHVLJHQ]HHSRVVLELOLWjGDOSXQWRGLYLVWDJLXULGLFR
x O¶DQDOLVLGLSDUHULVHOH]LRQDWLGHOLQHDODGLVFXVVLRQHHWLFDDWWRUQRDOJHQRPHHGLWLQJQHOFDP
SRGHOODPHGLFLQDXPDQD
x XQVRQGDJJLRHVSORUDWLYR UHDOL]]DWRRQOLQH WUDD]LHQGHVYL]]HUHGHLVHWWRUL IDUPDFHXWLFRH
DJULFRORRIIUHSULPLVFRUFLVXOOHSRVVLELOLLPSOLFD]LRQLHFRQRPLFKHGHOJHQRPHHGLWLQJ
8QJUXSSRGLDIILDQFDPHQWRFRVWLWXLWRGDHVSHUWLFRQGLYHUVLEDFNJURXQGGLVFLSOLQDULHLVWLWX]LR
QDOLKDDIILDQFDWRORVWXGLRHKDVRVWHQXWRLOWHDPGLSURJHWWRFRQIHHGEDFNHLQGLFD]LRQL
5LVXOWDWL
3ULQFLSLJHQHUDOLGHOJHQRPHHGLWLQJRSSRUWXQLWjHVILGH
,SURFHGLPHQWLGLJHQRPHHGLWLQJFRPH1XFOHDVL=LQF)LQJHU=)17UDQVFULSWLRQ$FWLYDWRU/LNH
(IIHFWRU 1XFOHDVH 7$/(1 R &OXVWHUHG 5HJXODUO\ ,QWHUVSDFHG 6KRUW 3DOLQGURPLF 5HSHDWV
&5,635VRQRFRVWLWXLWLGDXQD©VRQGDªSURWHLQDR51$HXQD©IRUELFHªQXFOHDVL3RVVRQR
HVVHUHUHDOL]]DWLLQPRGRFKHOD©VRQGDªVLOHJKLDXQSXQWRSUHGHILQLWRGHO'1$GRYHOD©IRU
ELFHªLQGXFHSRLXQDURWWXUDDGRSSLRILODPHQWR/DURWWXUDDGRSSLRILODPHQWRPHWWHLQDWWRGHL
PHFFDQLVPLGLULSDUD]LRQHFHOOXODUHFKHYHQJRQRVIUXWWDWLSHUODPRGLILFDGHO'1$GHVLGHUDWD,O
JHQRPHHGLWLQJFRQVHQWHSHUHVHPSLRGLVLOHQ]LDUHGHLJHQL NQRFNRXW LQVHULUHVHJPHQWLGL
'1$ NQRFNLQ R FDQFHOODUH VHJPHQWL LQWHUL GHOHWLRQ Ê SRVVLELOH PRGLILFDUH LO '1$ VHQ]D
O¶DSSRUWRGL'1$HVRJHQR LQWURGXUUHPDWULFLGL WLSRDIILQH FLVJHQHVLRSSXUHGL WLSRHVRJHQR
WUDQVJHQHVL , VLVWHPL &5,635 VRQR L VLVWHPL GL JHQRPH HGLWLQJ SL XVDWL VRQRPROWR SL
VHPSOLFL HG HFRQRPLFL GD XWLOL]]DUH ULVSHWWR DL VLVWHPL =)1 H 7$/(1 H SRVVRQR LQGXUUH SL
PXWD]LRQLJHQHWLFKHFRQWHPSRUDQHDPHQWH
0DOJUDGR ODVXSHULRUHSUHFLVLRQHH ODPDJJLRUHVHPSOLFLWjG¶XVR L VLVWHPLGLJHQRPHHGLWLQJ
SUHVHQWDQRDQFRUDGLIILFROWjWHFQLFKHGDVXSHUDUHVHVLVSH]]DLO'1$LQXQSXQWRLQGHVLGHUDWR
SRVVRQRPDQLIHVWDUVLHIIHWWLRIIWDUJHWFKHLQFHUWHFLUFRVWDQ]HVLULSHUFXRWRQRVXOODIXQ]LRQDOLWj
GHOODFHOOXODRGHOO¶RUJDQLVPR3UHYHQLUHHLGHQWLILFDUHTXHVWLHIIHWWLRIIWDUJHWHOHORURULSHUFXV
VLRQLqFRPSOHVVR,QROWUHODIUDWWXUDDGRSSLRILODPHQWRDQFKHVHDYYLHQHQHOSXQWRGHVLGHUDWR
SXzYHULILFDUVLFRQPRGDOLWjGLYHUVHGDTXHOOHSLDQLILFDWHFRQFRQVHJXHQWHPRGLILFDGHOULVXOWD
WRLQTXHVWLFDVLVLSDUODGLHIIHWWLRQWDUJHW1HOOHFRVLGGHWWHIRUPD]LRQLDPRVDLFRQRQWXWWHOH
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FHOOXOH WDUJHW GL XQ RUJDQLVPR YHQJRQR PRGLILFDWH LQ PRGR RPRJHQHR LO FKH SXz ULGXUUH
O¶HIIHWWRGHOO¶LQWHUYHQWRRSURYRFDUHDOWUHFRQVHJXHQ]H8OWHULRULSUREOHPLSRQJRQRO¶DSSOLFD]LRQH
GLSURFHGLPHQWLGLJHQRPHHGLWLQJSHUPH]]RGLYDULYHWWRULDOO¶LQWHUQRGHOOHVWHVVHFHOOXOHHOD
FDUHQ]DGLFRQRVFHQ]HVXOOHLQWHUD]LRQLWUDJHQLHVXOORURIXQ]LRQDPHQWR
;HQRWUDSLDQWR
/R [HQRWUDSLDQWR q LO WUDSLDQWR GL FHOOXOH WHVVXWL H RUJDQL HVHJXLWR WUD VSHFLH GLYHUVH /R
[HQRWUDSLDQWRGDPDLDOHDHVVHUHXPDQRSHUHVHPSLRqLQIDVHGLVWXGLRSHUULVROYHUHO¶DWWXDOH
FDUHQ]D GL RUJDQL XPDQL GLVSRQLELOL SHU OD GRQD]LRQH /D PRGLILFD]LRQH JHQHWLFD GHL PDLDOL
FRPH IRQWH GL RUJDQL q LQGLVSHQVDELOH SHU HYLWDUH FKH LO FRUSR XPDQR ULVSRQGD DJOL RUJDQL
HVWUDQHL FRQ IRUWL UHD]LRQLGL ULJHWWR ,O JHQRPHHGLWLQJQRQVRORVHPSOLILFDHDFFHOHUDTXHVWD
PRGLILFD]LRQH JHQHWLFD PD FRQVHQWH GL ULPXRYHUH UHWURYLUXV SRWHQ]LDOPHQWH SHULFRORVL GDO
JHQRPD VXLQR 1HJOL HVSHULPHQWL GL WUDSLDQWR FRQGRWWL VX EDEEXLQL FRQ PDLDOL VRWWRSRVWL D
SOXULHGLWLQJGHOJHQRPDHDVSHFLILFRWUDWWDPHQWRIDUPDFRORJLFROHFDYLHULFHYHQWLVRQRVRSUDY
YLVVXWHDVVDLSLD OXQJR LQSDUWLFRODUHQHOFDVRGLRUJDQLFRPHLOFXRUHH L UHQL0DOJUDGROH
DVSHWWDWLYHHOHYDWHILQRUDQRQVRQRVWDWLVYROWLVWXGLFOLQLFLGLLPSLDQWRQHOO¶XRPRGLRUJDQLVXLQL
VRWWRSRVWLDJHQRPHHGLWLQJ0DDQFKHDSUHVFLQGHUHGDOOHSRVVLELOLWjGLVXFFHVVRGHOOR[HQR
WUDSLDQWRVXVVLVWRQRFRQWURYHUVLHHWLFKHUHODWLYHDLGLULWWLGHJOLDQLPDOLDTXHVWLRQLGLLGHQWLWjH
DGHIIHWWLFROODWHUDOLLQGHVLGHUDWLVXOSLDQRVRFLDOH7UDOHVWUDWHJLHDOWHUQDWLYHDOOR[HQRWUDSLDQWR
YDPHQ]LRQDWDODULIRUPDGHOO¶DWWXDOHVLVWHPDGLWUDSLDQWRWUDHVVHULXPDQLDOORWUDSLDQWR
7HUDSLDJHQLFDVRPDWLFD
/DWHUDSLDJHQLFDVRPDWLFDPLUDDFXUDUHDOO¶RULJLQHOHSDWRORJLHFKHLQVRUJRQRQHOSDWULPRQLR
JHQHWLFRDFDXVDGLPXWD]LRQLGHO'1$$TXHVWRILQHPRGLILFDLQPRGRPLUDWRLJHQLLQWHUHVVDWL
QHOOHFHOOXOHGHOO¶RUJDQLVPRLOSURFHVVRDYYLHQHGLUHWWDPHQWHDOO¶LQWHUQRGHOFRUSRin vivoRS
SXUHLQODERUDWRULRin vitroVXFHOOXOHDOGLIXRULGHOFRUSRex vivoFKHYHQJRQRSRLLQWURGRWWH
QHLSD]LHQWL/HPXWD]LRQLQRQYHQJRQRHUHGLWDWHGDLGLVFHQGHQWLGHOODSHUVRQDWUDWWDWD,PHWRGL
GHOODWHUDSLDJHQHWLFDVRPDWLFDPLUDQRDFXUDUHGLYHUVHSDWRORJLHJHQHWLFKHDHOLPLQDUHUHWUR
YLUXV GDO JHQRPD GHOOH SHUVRQH FROSLWH DG HVHPSLR LO YLUXV GHOO¶LPPXQRGHILFLHQ]D XPDQD R
+,9DRIIULUHQXRYHIRUPHGLLPPXQRWHUDSLDDLSD]LHQWLRQFRORJLFLHDFRQWUDVWDUHGLUHWWDPHQWH
OHFHOOXOHFDQFHURJHQH'LYHUVHWHUDSLHJHQLFKHVRPDWLFKHVRQRVWDWHLGHDWHWHVWDWHFRQYDULR
VXFFHVVR H LQ SDUWH DXWRUL]]DWH JLj SULPD GHOOR VYLOXSSR GHO JHQRPH HGLWLQJ0HQWUH DOFXQH
GHOOH SHUVRQH WUDWWDWH VRQR GHFHGXWH SHU JOL HIIHWWL FROODWHUDOL GHOOH WHUDSLH VWHVVH DOWUH VRQR
JXDULWH OD WHUDSLD JHQLFD VRPDWLFD VL XWLOL]]DGXQTXH LQQDQ]LWXWWR LQ SDWRORJLH SHU FXL QRQ VL
GLVSRQHGLFXUHDOWHUQDWLYH
,OJHQRPHHGLWLQJSXzUHQGHUHODWHUDSLDJHQLFDVRPDWLFDSLSUHFLVDHIILFDFLHHVHPSOLFH6R
QRJLjLQFRUVRLSULPLVWXGLFOLQLFLFKHXWLOL]]DQROD=)1HOD7$/(1HVRQRDWWXDOPHQWHLQIDVH
GLVYLOXSSRWHUDSLHFRQ&5,635&DV/DGLIILFROWjFUXFLDOHFRQVLVWHQHOO¶LQWURGX]LRQHPLUDWDH
VXIILFLHQWHGLVLVWHPLGLJHQRPHHGLWLQJQHOOHFHOOXOHGHOO¶RUJDQLVPRSHUPH]]RGLYHWWRUL,QGH
WHUPLQDWHFLUFRVWDQ]HLQIDWWLJOLVWHVVLYHWWRULSRVVRQRVFDWHQDUHHIIHWWLFROODWHUDOL,QROWUHRFFRU
UHFKLDULUH OHULSHUFXVVLRQLGHJOLHIIHWWLRQWDUJHWHRIIWDUJHWGLGLYHUVHWHUDSLHJHQLFKHVRPDWL
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
FKH'DOSXQWRGLYLVWDVRFLDOHVLSRQHLQILQHODTXHVWLRQHGHOILQDQ]LDPHQWRGHLFRVWLGHOOHWHUD
SLHDWWXDOPHQWHHOHYDWL
7HUDSLDJHQLFDGHOODOLQHDJHUPLQDOH
/HFHOOXOHGHOODOLQHDJHUPLQDOHFRQWHQJRQRWXWWHOHLQIRUPD]LRQLJHQHWLFKHFKHYHQJRQRHUHGL
WDWHGDLGLVFHQGHQWL/DWHUDSLDJHQLFDGHOODOLQHDJHUPLQDOHLQWHUYLHQHVXO'1$GHLGLVFHQGHQWL
PRGLILFDQGRJHQHWLFDPHQWHOHFHOOXOHXRYROHFHOOXOHSUHFXUVRULGHJOLVSHUPDWR]RLJOLVSHUPD
WR]RL R OH FHOOXOH XRYR IHFRQGDWH 6HEEHQH SUHYHQLUH SDWRORJLH HUHGLWDULH VLD FRQVLGHUDWR OR
VFRSR SULPDULR GHO ULFRUVR DOOD WHUDSLD JHQLFD GHOOD OLQHD JHUPLQDOH OD VL SRWUHEEH XWLOL]]DUH
DQFKHSHUVHOH]LRQDUHRPLJOLRUDUHGHWHUPLQDWHFDSDFLWjJHQHWLFKHRVVLDSHULOFRVLGGHWWRSR
WHQ]LDPHQWRXPDQR+XPDQ(QKDQFHPHQW
'DWD O¶DWWXDOH LQVXIILFLHQ]D GL FRPSUHQVLRQH GHOOH IXQ]LRQL H GHOOH LQWHUD]LRQL JHQHWLFKH
QHOO¶XRPR OH FRQVHJXHQ]H GHO JHQRPH HGLWLQJ GHOOD OLQHD JHUPLQDOH VRQR DQFRUD DYYROWH
QHOO¶LQFHUWH]]D,QHVSHULPHQWLFRQGRWWL LQODERUDWRULRVXHPEULRQLVRQRHPHUVLHIIHWWLRIIWDUJHW
HIIHWWL RQWDUJHW H PRVDLFLVPL FRQ ULSHUFXVVLRQL VXOO¶RUJDQLVPR GLIILFLOL GD YDOXWDUH 2OWUH DOOH
ULVHUYH LQPHULWRDOOD ORURVLFXUH]]D JOL LQWHUYHQWL VXOOD OLQHDJHUPLQDOHVROOHYDQR LQWHUURJDWLYL
VRFLDOLHGHWLFL,OGLEDWWLWRqLQFHQWUDWRVXOOHGHILQL]LRQLGLVDOXWHHPDODWWLDHVXOODOHJLWWLPLWjGL
LQWHUYHQWLPLUDWLVXOODOLQHDJHUPLQDOH,QWHUYHQWLGLTXHVWRWLSRVRQRYLHWDWLLQPROWLSDHVL6YL]
]HUDFRPSUHVD,QGLYHUVLFDVL OHSDWRORJLHHUHGLWDULHVLSRVVRQRSUHYHQLUHWUDPLWHODIHFRQGD
]LRQHLQYLWURHODGLDJQRVWLFDSUHLPSLDQWR±WHFQLFKHJLjDSSOLFDWHHOHFLWH±FRQFRQVHJXHQWL
GXEELVXOODQHFHVVLWjGLLQWHUYHQLUHVXOODOLQHDJHUPLQDOH
,QOLQHDGLSULQFLSLRJOLVFLHQ]LDWLULWHQJRQRFKHLQIXWXURJOL LQWHUYHQWLVXOODOLQHDJHUPLQDOHVD
UDQQRSRVVLELOLHQHLQGLYLGXDQRO¶XWLOL]]RSULPDULRDOLYHOORGHOOHSDWRORJLHPHQGHOLDQH/¶DWWXDOH
VWDWR GHOOD VFLHQ]D H GHOOD WHFQLFD q WXWWDYLD FRQVLGHUDWR LQVXIILFLHQWH D FRQVHQWLUH LQWHUYHQWL
VXOODOLQHDJHUPLQDOHXPDQD&LzQRQRVWDQWHQHOVRQRVWDWLHVHJXLWL LQ&LQDLSULPLLQWHU
YHQWLQRQDXWRUL]]DWLGLTXHVWRWLSR1HOFRUVRGLXQ¶LQVHPLQD]LRQHDUWLILFLDOHXQJHQHGHJOLHP
EULRQL q VWDWRPRGLILFDWRPHGLDQWH&5,635&DVSHU UHQGHUH L QDVFLWXUL UHVLVWHQWL DOO¶+,9 /D
GLYXOJD]LRQHGHOO¶HVSHULPHQWRGRSRODQDVFLWDGHLEDPELQLKDULDFFHVRLOGLEDWWLWRVXOODOHJLWWLPLWj
HVXOO¶HVHFX]LRQHGHJOLLQWHUYHQWLVXOODOLQHDJHUPLQDOH
$OOHYDPHQWRGLSLDQWH
,PHWRGLGLJHQRPHHGLWLQJHLQSDUWLFRODUHLO&5,635KDQQRFRQTXLVWDWRUDSLGDPHQWHVSD]LR
QHOOHDWWLYLWjGL ULFHUFDHVYLOXSSR OHJDWHDOO¶DOOHYDPHQWRGHOOHSLDQWH ,O JHQRPHHGLWLQJYLHQH
XWLOL]]DWRSHULQFUHPHQWDUHODUHVLVWHQ]DDOORVWUHVVELRWLFRHDELRWLFRSHUPLJOLRUDUHODTXDOLWj
GHOIRUDJJLRHGHJOLDOLPHQWLHSHUPRGLILFDUHDOWUHFDUDWWHULVWLFKHDJURQRPLFKH1HJOL86$PD
DQFKHLQ(XURSDVRQRJLjVWDWLHVHJXLWLLSULPLHVSHULPHQWLVXOFDPSRFRQSLDQWHPRGLILFDWHWUD
FXLFRO]DSDWDWHHSLRSSL1HJOL86$HLQ&DQDGDVLFROWLYDQRJLjDVFRSRFRPPHUFLDOHFRO]DH
VRLDPRGLILFDWHFRQLOJHQRPHHGLWLQJ

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2OWUHDSUHVHQWDUHYDQWDJJLWHFQLFL±HVVHQGRO¶HGLWLQJJHQHWLFRGHOOHSLDQWHSLSUHFLVRVHP
SOLFH H YHORFH GL TXHOOR XPDQR ± LO JHQRPH HGLWLQJ q FRQVLGHUDWR GDL VRVWHQLWRUL GHO ULFRUVR
DOO¶LQJHJQHULDJHQHWLFDLQDJULFROWXUDXQDSRVVLELOLWjGLHYLWDUHLUHJRODPHQWLVXJOLRUJDQLVPLJH
QHWLFDPHQWHPRGLILFDWL2*0HLUHODWLYLSUHJLXGL]L$OORVWDWRDWWXDOHGHOODWHFQLFDLQIDWWLQRQq
SRVVLELOH GLVWLQJXHUH HYHQWXDOL PRGLILFKH SXQWXDOL R GL SLFFROD HQWLWj DSSRUWDWH DO '1$ FRQ
O¶HGLWLQJGDTXHOOHFKHVL YHULILFDQRQHOO¶DOOHYDPHQWRFRQYHQ]LRQDOHRSHU YLDQDWXUDOH0DVH
QHJOL86$HLQDOWULSDHVLOHSLDQWHPRGLILFDWHFRQLOJHQRPHHGLWLQJQRQVRQRFODVVLILFDWHFRPH
2*0±LOFKHULGXFHLFRVWLGLVYLOXSSRHDXWRUL]]D]LRQHVHPSOLILFDQGRO¶DFFHVVRDOPHUFDWR±
VHFRQGROD&RUWHGL*LXVWL]LDGHOOH&RPXQLWj(XURSHHHVVHULHQWUDQRLQYHFHQHOODFDWHJRULD/D
6YL]]HUDSRWUHEEHVHJXLUHTXHVWDYLDRSSXUHRSWDUHSHUXQRULHQWDPHQWRSLOLEHUDOH
&KHLOPHUFDWRHLFRQVXPDWRULDFFHWWLQROHSLDQWHVRWWRSRVWHDHGLWLQJGHOJHQRPDHJOLDOLPHQWL
GD HVVH ULFDYDWL q FRQGL]LRQH HVVHQ]LDOH SHU LO VXFFHVVR GHO JHQRPH HGLWLQJ LQ DJULFROWXUD
/¶DFFHWWD]LRQHGLSHQGHWUDOHDOWUHFRVHGDOJLXGL]LRVXOODQDWXUDOLWjGHOOHSLDQWHGDOO¶XWLOLWjGHO
JHQRPHHGLWLQJGDOODULSDUWL]LRQHGHLSURILWWLGDOIUDPLQJHGDXOWHULRULIDWWRULVRFLDOL,SRVVLELOL
ULVFKLSHUO¶DPELHQWHHODVDOXWHGHOOHSLDQWH©HGLWDWHªQRQVLSRVVRQRYDOXWDUHLQPRGRJHQHUD
OL]]DWRPDYDQQRYDJOLDWLFDVRSHUFDVRDVHFRQGDGHOWLSRGLPRGLILFDVXELWDGHOO¶RUJDQLVPR
WDUJHWHGHOORVFRSRDSSOLFDWLYR6LGHYRQRWHQHUHLQFRQVLGHUD]LRQHHYHQWXDOLHIIHWWLFROODWHUDOL
LQGHVLGHUDWLGHOOHPRGLILFD]LRQL DGHVHPSLRHIIHWWLRIIWDUJHW/¶LPSRUWD]LRQHGLVHPHQ]HQRQ
FRQWUDVVHJQDWHDOLPHQWLIRUDJJLRRORURLQJUHGLHQWLSURGRWWLFRQSLDQWH©HGLWDWHªSRQHGLIILFROWj
WHFQLFKH OHJDOL H GL FRPXQLFD]LRQH DQFRUD GD FKLDULUH SHU OD FROWLYD]LRQH OD SURGX]LRQH H LO
FRPPHUFLRGLDOLPHQWLHIRUDJJL
$OOHYDPHQWRGLDQLPDOL
5LVSHWWRDLPHWRGLGHOO¶LQJHJQHULDJHQHWLFDFODVVLFDHDYDULDOWULLSURFHGLPHQWLGLJHQRPHHGL
WLQJSRWUHEEHURDXPHQWDUHQRWHYROPHQWHO¶HIILFLHQ]DHODSUHFLVLRQHGHLVLVWHPLGLPRGLILFD]LRQH
JHQHWLFDQHOO¶DOOHYDPHQWRGHJOLDQLPDOL5LFHUFDHVYLOXSSRVLSRQJRQRJOLVWHVVLRELHWWLYLSHUVH
JXLWLGDOO¶DOOHYDPHQWRFRQYHQ]LRQDOH UHQGHUH LFDSLSL UHVLVWHQWLDOOHSDWRORJLHDXPHQWDUH OD
PDVVDPXVFRODUHPLJOLRUDUHODTXDOLWjGHOODWWHRLQWURGXUUHGHWHUPLQDWHFDUDWWHULVWLFKHHVWHULRUL
DGHVHPSLRO¶DVVHQ]DGLFRUQDQHLERYLQLRXQFHUWRWLSRGLODQDQHJOLRYLQL6LODYRUDDQFKHDO
ELRSKDUPLQJ RVVLD DOOD SURGX]LRQH QHO FRUSR GHJOL DQLPDOL GL VRVWDQ]H XVDWH LQPHGLFLQD ,O
SULPRDQLPDOHWUDQVJHQLFRVYLOXSSDWRSHUVFRSLDOLPHQWDULqXQVDOPRQHQHJOL86$KDRWWHQXWR
O¶DXWRUL]]D]LRQHDGXVRDOLPHQWDUHGRSRXQSURFHVVRGLFLUFDDQQL1HOSRWUHEEHYHQLUH
DXWRUL]]DWDLQ$UJHQWLQDXQDWLODSLDPRGLILFDWDFRQJHQRPHHGLWLQJFDUDWWHUL]]DWDGDXQDUHVD
VXSHULRUHGHOILOHWWRHGDXQDFUHVFLWDSLUDSLGD
,ULVFKLGDHIIHWWLFROODWHUDOLLQGHVLGHUDWLGHOODPRGLILFD]LRQHJHQHWLFDSHUOHSHUVRQHJOLDQLPDOLH
O¶DPELHQWHYHQJRQRGLVFXVVLLQPRGRDQDORJRDTXDQWRDYYLHQHSHUOHSLDQWHHDQFKHLQTXH
VWRFDVRQRQSRVVRQRHVVHUHYDOXWDWLLQPRGRVRPPDULR,OJHQRPHHGLWLQJSRWUHEEHUDIIRU]DUH
XOWHULRUPHQWH OD WHQGHQ]D DOOD ULGX]LRQH GHOOD GLYHUVLWj JHQHWLFD QHOO¶DOOHYDPHQWR 5LVSHWWR D
TXHOODGHOOHSLDQWHODGLIIXVLRQHLQYRORQWDULDGLDQLPDOLG¶DOOHYDPHQWR©HGLWDWLªqULWHQXWDPHQR
FULWLFDHFFHWWXDWRO¶DOOHYDPHQWRLWWLFRGRYHLQYHFHTXHVWRULVFKLRqULOHYDQWH,OJHQRPHHGLWLQJ
SRWUHEEH UHQGHUH VXSHUIOXL LQWHUYHQWL GRORURVL VXJOL DQLPDOL SHUHVHPSLR OD GHFRUQD]LRQHGHL
ERYLQLPDDQFKH LQWHUYHQLUH VXOOH ORURPRGDOLWjGL YLWD'DVROX]LRQHSUHWWDPHQWH WHFQLFD LO
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
JHQRPHHGLWLQJSRWUHEEHVFRUDJJLDUHO¶DGR]LRQHGLVWUDWHJLHSLJOREDOLHGLPDJJLRUHSRUWDWD
FRPH LO JHQHUDOH PLJOLRUDPHQWR GHOOH FRQGL]LRQL GL DOOHYDPHQWR$QFKH QHO FDVR GHOO¶DOOHYD
PHQWRGHJOLDQLPDOLVRUJRQRLQROWUHGXEELVXOODQDWXUDOLWjGHJOLLQWHUYHQWLHVXOODFRPSURPLVVLR
QH GHOOD GLJQLWj GHOOD FUHDWXUD FRPH UHFHSLWD GDOOD OHJJH VYL]]HUD &¶q LQILQH LQFHUWH]]D
VXOO¶DFFRJOLHQ]DGHVWLQDWDDGDOLPHQWLSURGRWWLFRQDQLPDOL©HGLWDWLªFRVuFRPHVLULVFRQWUDSHU
OHSLDQWH
*HQHGULYH
,JHQHGULYHVRQRPHFFDQLVPLJHQHWLFLFKHVLDXWRSURSDJDQRDXPHQWDQGRLQPRGRVRVWDQ]LDOH
ODSUREDELOLWjULVSHWWRDLQRUPDOLSURFHVVLHUHGLWDULFKHOHPRGLILFKHJHQHWLFKHYHQJDQRHUHGL
WDWHGDLGLVFHQGHQWL6HEEHQH LJHQHGULYHVLSUHVHQWLQRJLj LQQDWXUD LOJHQRPHHGLWLQJH LQ
SDUWLFRODUHLVLVWHPL&56,35QHFRQVHQWRQRXQXWLOL]]RSLPLUDWRSHUGLIIRQGHUHFDUDWWHULVWLFKH
JHQHWLFDPHQWH DXVSLFDELOL QHOO¶DUFRGL SRFKHJHQHUD]LRQL DOO¶LQWHUQRGL XQDSRSROD]LRQH FRQ
YHUVLRQ GULYH RSSXUH SHU ULGXUUHHUDGLFDUH FDUDWWHULVWLFKH VYDQWDJJLRVH VXSSUHVVLRQ GULYH
/¶HVHJXLELOLWjGLSULQFLSLRGHLJHQHGULYHVXOLHYLWLPRVFHULQLGHOODIUXWWD]DQ]DUHDQRIHOHHWDOq
JLjVWDWDGLPRVWUDWDLQODERUDWRULR
, JHQH GULYH SRWUHEEHUR WURYDUH DSSOLFD]LRQH QHOOD SUHYHQ]LRQH GL GHWHUPLQDWH SDWRORJLH LQ
DJULFROWXUDHQHOODVDOYDJXDUGLDDPELHQWDOH6LVWDJLjODYRUDQGRDOODSUHYHQ]LRQHGHOODPDODULD
WUDPLWHHUDGLFD]LRQHGHOOD]DQ]DUDDQRIHOHFRQXQLQWHUYHQWREDVDWRVXLJHQHGULYHDGHVHP
SLRVLSRWUHEEHIDUHLQPRGRGLJHQHUDUHVRORODUYHGLVHVVRPDVFKLOHFRQODFRQVHJXHQ]DGL
ULGXUUHODSRSROD]LRQHILQRDOODVXDSURJUHVVLYDHVWLQ]LRQHOLPLWDQGRGUDVWLFDPHQWHLOFRQWDJLR
GHOODPDODULD,QDJULFROWXUDVLSXzSHQVDUHGLXWLOL]]DUHLJHQHGULYHSHUFRPEDWWHUHOHSRSROD
]LRQLGLSDUDVVLWL/DVDOYDJXDUGLDDPELHQWDOHSRWUHEEHWUDUUHEHQHILFLRGDOO¶HUDGLFD]LRQHGLUD]
]HLQYDVLYHHGDQQRVHSHUO¶HFRVLVWHPD
,JHQHGULYHQRQVRQRHVHQWLGDOVXVFLWDUHSHUSOHVVLWjFKHSRVVRQRHVVHUHULFRQGRWWHVRSUDWWXW
WRDOO¶DOWD LQYDVLYLWj ,OFRQWUROORGHOODGLIIXVLRQHJHRJUDILFDH WHPSRUDOHGHJOL LQWHUYHQWLDSSDUH
GLIILFLOH ±VHQRQ LPSRVVLELOH±GDDWWXDUH FRPHSHUDOWUR OD ORUR UHYHUVLELOLWj ,O SHULFRORGHOOD
WUDVPLVVLRQHGHLJHQHGULYHDGDOWUHSRSROD]LRQLDQFKHWUDPLWHLQFURFLRFRQDOWUHVSHFLHqFRQ
VLGHUDWRXQDPLQDFFLDSHUJOLHFRVLVWHPLHODELRGLYHUVLWj'µDOWURFDQWRSRWUHEEHURVXEHQWUDUH
IHQRPHQLGLUHVLVWHQ]DFRQWURJOLVWHVVLJHQHGULYHFKHOLUHQGHUHEEHURLQHIILFDFL$OPRPHQWR
QRQ SRVVHGLDPR VXIILFLHQWL FRQRVFHQ]H VXO UXROR H VXOOD IXQ]LRQH GHOOH VSHFLH H SRSROD]LRQL
QHJOLHFRVLVWHPLFRVDFKHUHQGHSLGLIILFLOHODVWLPDGHLULVFKL,JHQHGULYHSRWUHEEHURLQGXUUH
HIIHWWLFROODWHUDOLLPSUHYLVWLVXIORUDHIDXQD1RQqGDHVFOXGHUHQHPPHQRODGLIIXVLRQHLQYRORQ
WDULD GL JHQH GULYH DG RSHUD GL DWWLYLWj GL ULFHUFD DOO¶LQWHUQR GL LPSLDQWL FKLXVL$QFKH O¶XWLOL]]R
DEXVLYR R O¶DSSOLFD]LRQH D VFRSR PLOLWDUH SRWUHEEHUR GDUH OXRJR D SHULFROL 2FFRUUH GXQTXH
FKLDULUH LQQDQ]LWXWWR LQ FKHPLVXUD O¶DWWXDOHPHWRGR GL VWLPD GHL ULVFKL H OH UHJRODPHQWD]LRQL
VLDQRVXIILFLHQWLDJHVWLUHLJHQHGULYH/HSURVVLPHVILGHGDDIIURQWDUHVDUDQQRGXQTXHSUHVX
PLELOPHQWHOHJDWHDOORVYLOXSSRGLPHWRGLDGDWWLDOODVWLPDGHOULVFKLRHGLJRYHUQDQFHGHLJHQH
GULYH
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6LQWHVL 
&RQWHVWROHJDOHHUHJRODPHQWD]LRQHGHOJHQRPHHGLWLQJLQ6YL]]HUD
(VLVWRQR YDULH GLVSRVL]LRQL GL OHJJH H LQTXDGUDPHQWL QD]LRQDOL H LQWHUQD]LRQDOL FKH UHJRODQR
O¶XVRGHOJHQRPHHGLWLQJQHLGLYHUVLVHWWRULDVHFRQGDGHOWLSRGLDSSOLFD]LRQH
,Q6YL]]HUD JOL HVSHULPHQWL FOLQLFL H L WUDWWDPHQWL VWDQGDUG FRQxenotrapianti VRQR VRJJHWWL DG
DXWRUL]]D]LRQHDFDXVDGHL ULVFKLGL LQIH]LRQHHSL LQJHQHUDOHSHU ODVDOXWHPD LQ OLQHDGL
PDVVLPDSHU VFRSL WHUDSHXWLFL VRQRDPPHVVL(VLVWRQRGLVSRVL]LRQL FRQIHGHUDOL VXOODSUHYHQ
]LRQHH O¶DVVLVWHQ]DSRVWLQWHUYHQWRSHU OD WXWHODGHJOL LQGLYLGXL WUDWWDWLGHJOLDQLPDOL LQTXDQWR
IRQWLGHLRUJDQLHGHOO¶DPELHQWHFRPSOHVVLYRDGHVULVFKLGLLQIH]LRQHSHUWHU]LFKHULFKLHGRQR
GLVRSSHVDUHULVFKLHYDQWDJJL2FFRUUHLQROWUHULVSHWWDUHOHGLVSRVL]LRQLUHODWLYHDOODGLJQLWjGHJOL
DQLPDOL,OJHQRPHHGLWLQJKDOHSRWHQ]LDOLWjSHUPRGLILFDUHODYDOXWD]LRQHGHLULVFKLGHOOR[HQR
WUDSLDQWRULGXFHQGROHUHD]LRQLGLULJHWWRHLOSHULFRORUDSSUHVHQWDWRGDLUHWURYLUXV
,Q 6YL]]HUD OD terapia genica somatica q FRQVHQWLWD ODGGRYH SHUVHJXD ILQDOLWj GLDJQRVWLFKH
WHUDSHXWLFKHRSUHYHQWLYHPHQWUHJOL interventi sulla linea germinale VRQRYLHWDWLGDOOD OHJLVOD
]LRQH FRQIHGHUDOH H GDOOD&RQYHQ]LRQH UDWLILFDWD VXL GLULWWL GHOO¶XRPR H OD ELRPHGLFLQD 6H DO
PRPHQWR LOGLYLHWRq LQGXEELRSHUFKp OHFRQRVFHQ]HVRQRDQFRUD LQVXIILFLHQWLH OH WHFQRORJLH
WURSSRSRFRVLFXUH ODVLWXD]LRQHSRWUHEEHFDPELDUHVH LOSURJUHVVRGHOOHDWWLYLWjGL ULFHUFDH
VYLOXSSRGRYHVVHPRGLILFDUHLOUDSSRUWRULVFKLEHQHILFL3HUTXDQWRULJXDUGDODULFHUFDGLEDVHVL
SRQHODTXHVWLRQHGLUHJRODPHQWDUHODricerca sugli embrioni con il genome editing/D6YL]]HUD
YLHWDVLDODULFHUFDVXJOLHPEULRQLLQHFFHVVRVLDODSURGX]LRQHGLHPEULRQLILQDOL]]DWDDOODULFHU
FDPDFRQVHQWHODULFHUFDLQODERUDWRULRVXFHOOXOHVWDPLQDOLHVWUDWWHGDHPEULRQLLQHFFHVVR
/DUHJRODPHQWD]LRQHGHOJHQRPHHGLWLQJQHOO¶DPELWRGHOO¶allevamento di piante e animali YHUWH
LQWRUQRDOODFODVVLILFD]LRQHGHJOLRUJDQLVPLFRVuPRGLILFDWL/HQRUPHYDULDQRDVHFRQGDFKHOLVL
FRQVLGHULRPHQR2*0DWXWWLJOLHIIHWWLRVVLDRUJDQLVPLJHQHWLFDPHQWHPRGLILFDWL6HFRQGROD
VHQWHQ]DGHOOD&RUWHGLJLXVWL]LDHXURSHDJOLRUJDQLVPLVRWWRSRVWLDJHQRPHHGLWLQJQRQULHQWUD
QRQHOODFRVLGGHWWD©HFFH]LRQHGLPXWDJHQHVLªHVRQRTXLQGLGDFRQVLGHUDUVL2*0,SURFHGL
PHQWLGLPXWDJHQHVLPRGLILFDQRLOSDWULPRQLRJHQHWLFRGHJOLRUJDQLVPLVHQ]DXQRVFRSRSUHFLVR
HVHQ]D LQVHULUHPDWHULDOHJHQHWLFRHVWUDQHR/DFDWHJRULDJLXULGLFDGL©PXWDJHQHVLª LQFOXGH
WXWWDYLDVRORLSURFHGLPHQWLFRQWHPSODWLDOPRPHQWRGHOODVXDGHILQL]LRQH*OLRUJDQLVPLPRGLIL
FDWL WUDPLWHJHQRPHHGLWLQJVRQRGXQTXHFODVVLILFDWL LQ(XURSDFRPH2*0/D6YL]]HUDSXz
DGRWWDUH O¶LQWHUSUHWD]LRQHSLUHVWULWWLYDGHOO¶8(RVYLOXSSDUHXQDSURSULDUHJRODPHQWD]LRQHSL
OLEHUDOHVXOJHQRPHHGLWLQJH©SLIDYRUHYROHDOO¶LQQRYD]LRQHª/D©GLJQLWjGHOODFUHDWXUDªVDQ
FLWDGDOGLULWWRFRVWLWX]LRQDOHVYL]]HURGHOLPLWDXOWHULRUPHQWHLFRQILQLGLDSSOLFD]LRQHGHOJHQRPH
HGLWLQJ VRORVH L VXRL YDQWDJJL DGHVHPSLRQHOODPRGLILFDJHQHWLFDGHJOL DQLPDOL GD UHGGLWR
ULVXOWDVVHURVXIILFLHQWHPHQWHFRQFUHWLVLSRWUHEEHLSRWL]]DUHGLSRVSRUUHODGLJQLWjGHOODFUHDWX
UDDGDOWULLQWHUHVVLGHJQLGLWXWHODDGHVODVLFXUH]]DDOLPHQWDUH
$QFKHOHDSSOLFD]LRQLGLJene drive GHWHUPLQDQRODFODVVLILFD]LRQHGHJOLRUJDQLVPLWUDWWDWLFRPH
2*0,QROWUHTXHVWLVLVWHPLSRQJRQRSUREOHPLGLELRVLFXUH]]DHELRGLYHUVLWjFRQULSHUFXVVLRQL
FKHVXSHUDQRRSRWUHEEHURVXSHUDUHLFRQILQLQD]LRQDOL4XHVWLDVSHWWLYHQJRQRGXQTXHWUDWWDWL
LQFRQYHQ]LRQL LQWHUQD]LRQDOLFRPHLO3URWRFROORGL&DUWDJHQDTXL LQSDUWLFRODUH LOSULQFLSLRGL
SUHFDX]LRQH,QPDWHULDGLELRVHFXULW\LQ6YL]]HUDHVLVWRQRSHUzGHLPDUJLQLOHJLVODWLYLULVSHWWR
DOODUHJRODPHQWD]LRQHSDUWLFRODUPHQWHUHVWULWWLYDGHLJHQHGULYH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LEDWWLWRHWLFR
/RVYLOXSSRGHLSURFHGLPHQWLGLJHQRPHHGLWLQJKDVWLPRODWRULIOHVVLRQLGLFDUDWWHUHHWLFR,GLEDW
WLWLVXOJHQRPHHGLWLQJQHOODPHGLFLQDXPDQDDQDOL]]DWLLQTXHVWRVWXGLRVLULFROOHJDQRDGLVFXV
VLRQLSDVVDWHRDWWXDOLVXOODWHUDSLDJHQHWLFDVXOODGLDJQRVWLFDSUHLPSLDQWRHVXOODULFHUFDFRQ
GRWWDVXOOHFHOOXOHVWDPLQDOLHPEULRQDOL/DGHILQL]LRQHRUPDLFRQVROLGDWDGL©JHQRPHHGLWLQJª
FRPXQLFDXQDPDJJLRUHSUHFLVLRQHHXQ¶LQFLGHQ]DGLHUURULLQIHULRUHGHLQXRYLVLVWHPLULVSHWWRDL
YHFFKLGHVLJQDWLFROOHWWLYDPHQWHFRPH©JHQHWLFHQJLQHHULQJª
'DWHODUHODWLYDQRYLWjGHOJHQRPHHGLWLQJHO¶LQFHUWH]]DVXOOHDSSOLFD]LRQLHIIHWWLYDPHQWHUHDOL]
]DELOLLOGLVFRUVRHWLFRVLPXRYHLQXQVSD]LRLSRWHWLFRFKHDFFRJOLHWDQWRSDXUHTXDQWRVSHUDQ
]H/HSRVL]LRQLYDQQRGDOODFDXWHODVFHWWLFDYHUVRODULFHUFDSHUO¶LQFHUWH]]DHO¶LUUHYHUVLELOLWjGL
DOFXQL LQWHUYHQWL VXOOD OLQHDJHUPLQDOH DOO¶DFFHWWD]LRQHGL TXDOVLDVL WLSRGL ULFHUFD SXUFKpQH
YHQJDQRFKLDULWLDVXIILFLHQ]DLULVFKL&HQWUDOHQHOGLEDWWLWRqODGLIIHUHQ]LD]LRQHIUDWHUDSLDHG
HQKDQFHPHQWPLJOLRUDPHQWREHQFKpLOSUREOHPDVLDVSHVVRSURSULRODVHSDUD]LRQHWUDOHGXH
IRUPHHVVDVWHVVDRJJHWWRGLGLVFXVVLRQH ,QRJQLFDVRDJOL LQWHUYHQWL WHUDSHXWLFLSHU ODFXUD
GHOOHPDODWWLHqULFRQRVFLXWDXQDPDJJLRUHOHJLWWLPLWjHWLFDULVSHWWRDTXHOOLPLJOLRUDWLYLJOLLQWHU
YHQWLVRPDWLFLDVFRSRWHUDSHXWLFRYHQJRQRLQJHQHUHYDOXWDWLSRVLWLYDPHQWHVXOSLDQRHWLFRD
SDWWR FKH VL HIIHWWL XQD YDOXWD]LRQHHVDXVWLYD GHO ULVFKLR$OOR VWDWR DWWXDOH JOL LQWHUYHQWL VXOOD
OLQHDJHUPLQDOHQRQVRQRFRQVLGHUDWLVRVWHQLELOLVXOSLDQRHWLFRPDVXOODOHJLWWLPLWjGHJOLLQWHU
YHQWLLQIXWXURJOLDQLPLVRQRGLYLVL
/R VWXGLR KD LGHQWLILFDWR YDULH PRWLYD]LRQL DOOD EDVH GHOOH ULFKLHVWH GL GLOD]LRQH LPSOLFLWH HG
HVSOLFLWH GHJOL LQWHUYHQWL VXOOD OLQHD JHUPLQDOH 6FRSR GHOOD PRUDWRULD VDUHEEH JDUDQWLUH SL
WHPSRSHUIDYRULUHLOGLEDWWLWRVRFLDOHVXTXHVWLLQWHUYHQWLHFKLDULUHVFLHQWLILFDPHQWHLGXEELVXL
ORURULVFKLWHFQLFLHFOLQLFL&LzQRQRVWDQWHOHULFKLHVWHGLPRUDWRULDVRQRVSHVVRYDJKHVXLOLPLWL
WHPSRUDOLVXFRPHSURFHGHUHGXUDQWHHGRSRODVRVSHQVLRQHQRQFKpVXOOHPRGDOLWjGLJHVWLRQH
GHOGLVVHQVR
,PSOLFD]LRQLHFRQRPLFKHGHOJHQRPHHGLWLQJSHUOD6YL]]HUD
*OLVYLOXSSLH OHDSSOLFD]LRQLGHLPHWRGLGLJHQRPHHGLWLQJVRQR OHJDWLDQFKHDGDVSHWWDWLYHH
LQWHUHVVLGLFDUDWWHUHHFRQRPLFR/HD]LHQGHDOLPHQWDULIDUPDFHXWLFKHHELRWHFQRORJLFKHKDQQR
JLjEUHYHWWDWRSURGRWWLHDSSOLFD]LRQLGLVHWWRUH/¶DQDOLVLHVSORUDWLYDVYROWDWUDOHLPSUHVHVYL]
]HUHVXOODSHUFH]LRQHHVXOO¶DSSOLFD]LRQHGHLVLVWHPLGLJHQRPHHGLWLQJVXOODYDOXWD]LRQHGHOOD
ORUR ULOHYDQ]D GHOOH ORUR ULSHUFXVVLRQL H GHOOH FRQGL]LRQL GL FRQWRUQR KD HYLGHQ]LDWR FKH
O¶DFFHWWD]LRQHVRFLDOHGHLSURFHGLPHQWLGLJHQRPHHGLWLQJqXQFULWHULRFUXFLDOHQHOOHULIOHVVLRQL
VXOO¶RSSRUWXQLWjGLDGRWWDUOLGDSDUWHGHOOHLPSUHVHVWHVVH7UDJOLDOWULIDWWRULLPSRUWDQWLILJXUDOD
GLVSRQLELOLWjGLSURFHGLPHQWLFRQVROLGDWLLQDOWHUQDWLYDDGHVHPSLRLPHWRGLGLDOOHYDPHQWRFODV
VLFL
$WWXDOPHQWH OH LPSOLFD]LRQL HFRQRPLFKH GHO JHQRPH HGLWLQJ SHU OH D]LHQGH VYL]]HUH H
O¶HFRQRPLDQD]LRQDOHVRQRGLIILFLOLGDYDOXWDUH1HOO¶DPELWRGHOSUHVHQWHVWXGLROHD]LHQGHLQWHU
YLVWDWHVXOOHIXWXUHULSHUFXVVLRQLGHOJHQRPHHGLWLQJKDQQRIRUQLWRGLFKLDUD]LRQLSLXWWRVWRDEERW
WRQDWH&LzQRQRVWDQWHqVWDWRSRVVLELOH LGHQWLILFDUHGHOOH WHQGHQ]H WUDFXLXQDXPHQWRGHOOD
           
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FRQFRUUHQ]D H GHOOD SUHVVLRQH GD SDUWH GHOOH D]LHQGH HVWHUH VX TXHOOH VYL]]HUH ± HOHPHQWR
OHJDWRDOO¶LQTXDGUDPHQWRJLXULGLFRHOYHWLFR3HUTXDQWRULJXDUGDLSURFHVVLGLULFHUFDOHVWLPHVL
VRQRULYHODWHDPELYDOHQWLVHEEHQHOHD]LHQGHFKHIDQQRJLjULFRUVRDOJHQRPHHGLWLQJFRQVWDWL
QRXQ¶DFFHOHUD]LRQHGHOODULFHUFDJUD]LHDOODWHFQRORJLD&5,635OHVWLPHGHOOHFRQVHJXHQ]HGL
WDOHDFFHOHUD]LRQHVXOOHLPSUHVHDGHVHPSLRDOLYHOORRFFXSD]LRQDOHGLVFRUGDQR
&RQFOXVLRQL
,SURFHGLPHQWLGLJHQRPHHGLWLQJHLQSDUWLFRODUHLVLVWHPL&5,635FRQVHQWRQRGLPRGLILFDUHLO
'1$LQPRGRSLSUHFLVRSLVHPSOLFHHSLYHORFHULVSHWWRDLSUHFHGHQWLPHWRGLGLLQJHJQHULD
JHQHWLFD&LzQRQRVWDQWHQRQUDSSUHVHQWDQRXQSXQWRGLDUULYRGHOODWHFQRORJLDPDVRQRVRJ
JHWWLDXQRVYLOXSSRFRVWDQWH2JJLDSRFKLDQQLGDOODORURVFRSHUWDDVVXPRQRXQUXRORFHQWUD
OHQHOODULFHUFDHQHOORVYLOXSSRQHLFDPSLGHOODJHQHWLFDHGHOODELRWHFQRORJLD
8QWHPDUDPLILFDWRHFRPSOHVVR
/HGLVFXVVLRQLVXOJHQRPHHGLWLQJHODVXDJHVWLRQHULFKLHGRQRFRQWLQXLGLVWLQJXRIUDOHWHFQROR
JLHVSHFLILFKHHIUDLFDVLDSSOLFDWLYLFRQFUHWL1RQHVLVWHXQXQLFRDSSURFFLRDOJHQRPHHGLWLQJ
HVLVWRQRLQYHFHGLYHUVLPHWRGLELRWHFQRORJLFLXWLOL]]DWLDVFRSLGLIIHUHQWLVXFHOOXOHHGRUJDQLVPL
GLYHUVL WXWWL VRJJHWWLDXQRVYLOXSSRFRVWDQWH$VHFRQGDGHOSURFHGLPHQWRXWLOL]]DWRGHOVXR
VFRSRGL LPSLHJRHGHOO¶RUJDQLVPRWUDWWDWRHPHUJRQRSUREOHPDWLFKHWHFQLFKHGLIIHUHQWLHSRV
VRQRVXEHQWUDUHULSHUFXVVLRQLRHIIHWWLFROODWHUDOLGLYHUVL$QFKHOHLPSOLFD]LRQLHLJLXGL]LVRFLDOL
SRVVRQRYDULDUHLQEDVHDOO¶DSSOLFD]LRQHHDOO¶RELHWWLYR,SURFHGLPHQWLGLJHQRPHHGLWLQJVIXJ
JRQRGXQTXHDXQDYDOXWD]LRQHJHQHUDOL]]DWDHYDQQRDQDOL]]DWLFDVRSHUFDVR
1HOOD ORURDSSOLFD]LRQHLPHWRGLGLJHQRPHHGLWLQJVLFROOHJDQRDXQDVHULHGLDOWUHWHFQRORJLH
FKHLQWURGXFRQRDORURYROWDSUREOHPDWLFKHHWDORUDDQFKHULVFKL8QHVHPSLRLQPHULWRSRVVRQR
HVVHUH LYHWWRULSHU LOFRQIHULPHQWRGHLVLVWHPLGLJHQRPHHGLWLQJQHOODFHOOXODFKHDVHFRQGD
GHO WLSR H GHOOD VWUXWWXUD SRQJRQRSUREOHPL WHFQLFL H SRVVRQR FRPSRUWDUH ULVFKL DGHVHPSLR
LPPXQRUHD]LRQLQHOFRUSRXPDQR
2OWUHDWHFQRORJLHHFRQRVFHQ]HDGHJXDWHO¶XVRGHOJHQRPHHGLWLQJULFKLHGHXQLQTXDGUDPHQWR
LVWLWX]LRQDOHHVRFLDOH/RHYLGHQ]LDO¶HVHPSLRGHOODWHUDSLDJHQLFDGHOODOLQHDJHUPLQDOHDQFKH
VHJOL LQWHUYHQWLVXOOD OLQHDJHUPLQDOHSHUSUHYHQLUH OD WUDVPLVVLRQHGLSDWRORJLHHUHGLWDULHGR
YHVVHURHVVHUHVLFXULHGHIILFDFL OHSUDWLFKHGHOODULSURGX]LRQHXPDQDGRYUHEEHURDGDWWDUVLD
TXHVWRVLVWHPD&LzVLJQLILFDFKHOHFRSSLHDOFRUUHQWHGLSDWRORJLHHUHGLWDULHGRYUHEEHURSDV
VDUHDWWUDYHUVRODULSURGX]LRQHDVVLVWLWDRVVLDIHFRQGD]LRQHLQYLWUR,9)HGLDJQRVWLFDSUHLP
SLDQWR3,'/DGLVFXVVLRQHVXOOHDSSOLFD]LRQLGHOJHQRPHHGLWLQJGRYUjWHQHUHFRQWRGHOO¶LP
SDWWRVRFLDOHGHOOHUHODWLYHSUDVVL1RQVL WUDWWDTXLQGLVRORGLVWDELOLUHVHGHWHUPLQDWHDSSOLFD
]LRQLVLDQRGLSHUVpVLFXUHHDXVSLFDELOLPDDQFKHGLYDJOLDUHO¶LQTXDGUDPHQWRDORURFRUUHODWR

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  *HQRPH(GLWLQJ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0DJJLRUHOLYHOORGLSUHFLVLRQHHYHORFLWj±DYROWHFRQULSHUFXVVLRQLSRFRFKLDUH
/DSUHFLVLRQHGHLVLVWHPLGLJHQRPHHGLWLQJYDVHPSUHYDOXWDWD LQUDSSRUWRDLPHWRGLGL LQJH
JQHULD JHQHWLFD XWLOL]]DWL LQ SUHFHGHQ]D ,O JHQRPH HGLWLQJ SXz LQGXUUH HIIHWWL RIIWDUJHW H RQ
WDUJHWFRQSRWHQ]LDOLULSHUFXVVLRQLLQGHVLGHUDWHVXOOHIXQ]LRQLGHOO¶RUJDQLVPRRDOWUHFRQVHJXHQ
]HVXLTXDOLQRQqSRVVLELOHHVSULPHUHXQDYDOXWD]LRQHJHQHUDOL]]DWD
/¶LGHQWLILFD]LRQHGHJOLHIIHWWLRIIWDUJHWHRQWDUJHWqXQDGHOOHVILGHFHQWUDOLODQFLDWHGDOJHQRPH
HGLWLQJ/DULFHUFDVLVWHPDWLFDVXTXHVWLHIIHWWLSDUHHIILFDFHSHUSRWHUPHJOLRYDOXWDUHODSUHFL
VLRQHHODVLFXUH]]DGHLPHWRGLLQGLYHUVLDPELWLDSSOLFDWLYL*OLDWWXDOLHVSHULPHQWLVLDYYDOJRQR
GLDSSURFFLHVFDOHGLIIHUHQWLSHULGHQWLILFDUHJOLHIIHWWLFRPHLOVHTXHQ]LDPHQWRGHOJHQRPDRGL
VLQJROH VH]LRQL GL '1$ Ê RSSRUWXQR GHILQLUH VWDQGDUG VFLHQWLILFL H UHJRODPHQWL DGHJXDWL SHU
PLVXUDUHJOLHIIHWWLRIIWDUJHWFRPSDUDUHVWXGLGLYHUVLHFRVWLWXLUHXQDVROLGDEDVHSHUODYDOXWD
]LRQHGHLSURFHGLPHQWLHGHOOHDSSOLFD]LRQLGLJHQRPHHGLWLQJ
,QROWUHDOPRPHQWRULVXOWDGLIILFLOHVHQRQLPSRVVLELOHULQWUDFFLDUHHYHQWXDOLLQWHUYHQWLGLJHQR
PHHGLWLQJQHOSDWULPRQLRJHQHWLFRGHJOLRUJDQLVPL7UDWWDQGRVLSHUzGLXQSUHVXSSRVWRIRQGD
PHQWDOHSHUSRWHUPRQLWRUDUHO¶XVROHJDOHGHOJHQRPHHGLWLQJVRSUDWWXWWRQHOO¶DJULFROWXUDHQHOOD
SURGX]LRQHGHLJHQHULDOLPHQWDULRFFRUUHFKLDULUHLOLPLWLGHLPHWRGLGLWUDFFLDWXUDHVLVWHQWLQRQ
FKpSURPXRYHUHODULFHUFDHORVYLOXSSRGLPHWRGLPLJOLRUL$QDORJDPHQWHVDUHEEHURGDDFFHU
WDUHOHPLVXUHGLFRQWRUQRQHFHVVDULHDSRWHUFRUUHODUHXQDGHWHUPLQDWDPRGLILFDJHQHWLFDDF
FHUWDWDFRQO¶LPSLHJRGHOJHQRPHHGLWLQJ
/H FRQRVFHQ]H VXOOH IXQ]LRQL GHL JHQL VXOO¶HIIHWWR UHFLSURFR GHOOH FDUDWWHULVWLFKH JHQHWLFKH H
VXOOH ORUR LQWHUD]LRQLFRQ O¶DPELHQWHVRQRDQFRUDFDUHQWL LQPROWHDUHH$QFKH LSRWL]]DQGRXQ
JHQRPHHGLWLQJDOWDPHQWHSUHFLVRHGHIILFLHQWHSULYRGLHIIHWWLRIIWDUJHWHRQWDUJHWDVHFRQGD
GHOODVHTXHQ]DGL'1$HGHOO¶RUJDQLVPRPRGLILFDWLQRQqVHPSUHSRVVLELOHSUHYHGHUQHGHOWXWWR
OHXOWHULRULULSHUFXVVLRQL*OLDWWRULVRFLDOLSUHSRVWLDGLIIRQGHUHLQIRUPD]LRQLHVWLPHVXOJHQRPH
HGLWLQJHVXOODVXDDSSOLFD]LRQHGRYUDQQRJHVWLUHLQPRGRWUDVSDUHQWHIRQWLHEDVLGHLGDWL2F
FRUUHFKHFRPXQLFKLQRFRQFKLDUH]]DL OLPLWLGHOORVWDWRGLFRQRVFHQ]DDWWXDOHDIILQFKpVLSRV
VDQRGLVFXWHUHHYDOXWDUHPHJOLROHRSSRUWXQLWjLULVFKLHOHULSHUFXVVLRQLGHOULFRUVRDOJHQRPH
HGLWLQJLQIXQ]LRQHGHLYDULVFRSL$WWXDOPHQWHDOFXQHSDUWLWUDVPHWWRQRSURQRVWLFLHDVSHWWDWLYH
VX XQ¶LPPLQHQWH UHDOL]]D]LRQH SRVLWLYD GHJOL LQWHUYHQWL H VXL ORUR SRVVLELOL HIIHWWL D SDUWLUH GD
IRQGDPHQWLHPSLULFLLQFHUWL3URQRVWLFLHDVSHWWDWLYHGRYUHEEHURHVVHUHDQDOL]]DWLFULWLFDPHQWHH
YDJOLDWLFRQFXUDSUHVFLQGHQGRGDO©VHQVD]LRQDOLVPRªFKHVLVFDWHQDFLFOLFDPHQWHDWWRUQRDOOH
QXRYHWHFQRORJLH,IRQGDPHQWLGLYDOXWD]LRQLVLIIDWWHYDQQRHVDPLQDWLFRQDWWHQ]LRQHHVHRS
SRUWXQRULFKLHVWLGLSURSULDLQL]LDWLYD/HSURPHVVHGHYRQRHVVHUHYDOXWDWHDSDUWLUHGDOODSRVL
]LRQHSROLWLFROHJDOHHFRQRPLFDRFRPXQTXHLQWHUHVVDWDGHLVRJJHWWLFKHOHHVSULPRQR
3URVHFX]LRQHGLGLEDWWLWLHFRQWURYHUVLHVRFLDOL
/¶DSSOLFD]LRQHGHOJHQRPHHGLWLQJQRQSXzHVVHUHULGRWWDHVFOXVLYDPHQWHDTXHVWLRQLGLUHDOL]
]DELOLWj WHFQLFDHDL ULVFKLFRUUHODWL4XHVWLVLVWHPLYDQQRFRQVLGHUDWLFRPH WHFQRORJLHDGDOWR
LPSDWWRVRFLDOHFKHVLLQVHULVFRQRQHOOHSUREOHPDWLFKHHQHLFRQIOLWWLVRFLRQRUPDWLYLHVLVWHQWLOL
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ULSURGXFRQRHGHYHQWXDOPHQWHPRGLILFDQR9LVWRFKHPROWLGHJOLDVSHWWLFRQWURYHUVLGHOULFRUVR
DOJHQRPHHGLWLQJQRQVRQRQXRYLYDOHODSHQDGLGDUHXQRVJXDUGRDFRQIOLWWLDQDORJKLFKHVL
VRQRVYROWLILQRUD,OULQQRYDWRLPSXOVRIRUQLWRGDOJHQRPHHGLWLQJDTXHVWRJHQHUHGLFRQWURYHU
VLHVRFLDOLYDLQWHVRFRPHRSSRUWXQLWjGLSURVHJXLUHLOGLEDWWLWRLQPRGRFRVWUXWWLYRHVHSRVVLEL
OHGL WURYDUHXQDVWUDGDSHUFRUULELOH LQVLHPHVXOSLDQRSROLWLFRHVRFLDOHSHU ODJHVWLRQHGHOOH
QXRYHWHFQRORJLH
,QFHUWLFDVLOHFRUUHOD]LRQLVRFLDOLHWLFKHHSUDWLFKHSRVVRQRLQLELUHSURPXRYHUHRPRGLILFDUHOD
IRUPDHOHULSHUFXVVLRQLGHOO¶XVRGHOJHQRPHHGLWLQJ,QWXWWLLFDPSLDSSOLFDWLYLGLVFXVVLVLSRQH
OD TXHVWLRQH VH OHDSSOLFD]LRQL FRQ WXWWR FLz FKH FRPSRUWDQR VLDQR LQQDQ]LWXWWR DXVSLFDWH D
OLYHOORVRFLDOHHLQFKHPLVXUDODUHVSRQVDELOLWjGHOODULVSRVWDSRVVDHVVHUHODVFLDWDDLVLQJROL±
VLDQRHVVL ULFHUFDWRUL LPSUHQGLWRULSROLWLFLRFRQVXPDWRUL)UD OH ULVSRVWHFHQWUDOLDPROWHSUR
EOHPDWLFKHHPHUVH LQPDWHULDILJXUDQROHGLVFXVVLRQLFRQGRWWHSXEEOLFDPHQWHH LOGLEDWWLWRVR
FLDOHVXFRQGL]LRQLSRVVLELOLWj ULVFKLHDXVSLFDELOLWjGHOJHQRPHHGLWLQJ$OFRQWHPSRVL ULSUH
VHQWDQR VHPSUH QXRYH LQFHUWH]]H VXOOD TXDOLWj H OD GLVWULEX]LRQH VRFLDOH WUD OD SRSROD]LRQH
VYL]]HUDGHOOHGLYHUVHSRVL]LRQLVXJOLLQWHUYHQWLGLJHQRPHHGLWLQJ
3URJHWWLGLGLEDWWLWRHRFFDVLRQLGLGLDORJRSXEEOLFRSRVVRQRFRVWLWXLUHXQSULPRSDVVRHXQLP
SRUWDQWH FRQWULEXWR DOOR VFDPELR WUD VFLHQ]D H VRFLHWj 6L SRWUHEEHUR FHUFDUH QXRYH YLH SHU
UHDOL]]DUHHYHQWLGLTXHVWRJHQHUHHULSHUFRUUHUHTXHOOHJLjEDWWXWHDGHVHPSLRZRUNVKRSDSHU
WLDOODFLWWDGLQDQ]DHFDIIqVFLHQWLILFLDGDWWDQGROHDOODWHPDWLFDGHOJHQRPHHGLWLQJ/DULFHUFD
LQWHUGLVFLSOLQDUHHWUDQVGLVFLSOLQDUHSXzIRUQLUHXQFRQWULEXWRDOPLJOLRUDPHQWRGLSURJHWWLVLIIDWWL
ROWUHDIDUHOXFHVXJOLDWWHJJLDPHQWLFKHLGLYHUVLJUXSSLVRFLDOLVWDQQRVYLOXSSDQGRQHLFRQIURQWL
GHO JHQRPHHGLWLQJ H GHOOH VXH DSSOLFD]LRQL /H VFLHQ]LDWH H JOL VFLHQ]LDWL FKH RSHUDQR QHOOH
VFLHQ]HQDWXUDOLVRFLDOLHXPDQHGRYUHEEHURFROODERUDUHLQTXHVWRFRQLOSXEEOLFRGHJOLLQWHUHV
VDWL
,OYDVWRGLEDWWLWRSXEEOLFRVXOJHQRPHHGLWLQJHVXOOHVXHGLYHUVHDSSOLFD]LRQLGDSLSDUWLDXVSL
FDWRGHYHHVVHUHFRQFHSLWRHSURPRVVRDSDUWLUHGDOODULIOHVVLRQHVXXQDVHULHGLGRPDQGHWUD
FXL
x 2ELHWWLYL quali obiettivi si pone un dibattito di questo tipo?Come utilizzare i risultati?Come 
tenerne conto nelle future pratiche sociali, politiche e scientifiche?Da quali temi comin-
ciare?
x 3DUWHFLSD]LRQH chi dovrebbe partecipare al dibattito?Qual è la modalità più adeguata per 
coinvolgere i vari stakeholder (ad esempio scienziati, imprenditori, cittadini)?Come coin-
volgere gruppi di popolazione disparati?Di quali risorse (informazioni, tempo, denaro, ecc.) 
necessitano i vari gruppi sociali per partecipare?
x 3URFHVVRHUHDOL]]D]LRQH come deve essere strutturato il dibattito per essere costruttivo?
Come può essere introdotto e moderato? Come possono confrontarsi alla pari diversi 
soggetti o gruppi di soggetti?Cosa serve affinché comunichino in modo aperto ed esente 
da pregiudizi?Come gestire le nuove tematiche che si inseriscono nel dibattito?
x 5LVXOWDWL come presentare i risultati?Come utilizzarli?Che legittimità riconoscere al con-
senso o dissenso riscontrato nel dibattito?Come tradurli in pratica?

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
/HJLVOD]LRQHSDUWHFLSDWLYDLQVWDWRGLLQFHUWH]]D
/DULSHWXWD LQYRFD]LRQHGLGLEDWWLWLSXEEOLFLSXzDQFKHHVVHUH LQWHVDFRPHLQFLWD]LRQHDIRUPH
SLPRGHUQHGLUHJRODPHQWD]LRQHGHOOHQXRYHWHFQRORJLH6HIURQWLSROLWLFLLUULJLGLWLFRQVHJXHQ
]HWHFQRORJLFKHHOHJDOLLPSUHFLVDWHHFDVLVWLFKHYDULHJDWHLQSDUWHLPSUHYHGLELOLQRQFRQVHQ
WRQRGLGDUHGHILQL]LRQLJHQHUDOLGLFRQWHQXWRRFFRUUHGRWDUVLGLPHFFDQLVPLGHFLVLRQDOLOHJLVOD
WLYLHJLXULGLFLVXIILFLHQWHPHQWHIOHVVLELOLSHUDIIURQWDUHOHLQFHUWHVLWXD]LRQLGLFRQIOLWWRQHOFDPSR
GHOOHQXRYHWHFQRORJLH/¶RGLHUQDVRFLHWjGHOULVFKLRVLWURYDDFRQIURQWDUVLFRQSUREOHPLFKHVL
VRWWUDJJRQRDOODUHJRODPHQWD]LRQHVWDWDOHPLUDWDVSHVVRLWHQWDWLYLGLGLVFLSOLQDPHQWRSRVVRQR
DYYHQLUHVRORFRQULVHUYDGLFRUUH]LRQLHUHYLVLRQLVRSUDWWXWWRQHOODJHVWLRQHGHOOHQXRYHWHFQR
ORJLH ,O FRVWDQWHDGHJXDPHQWRGHOOHGHFLVLRQLSUHVHVLSXz UDJJLXQJHUHDGRWWDQGRSULQFLSLGL
UHVSRQVDELOLWjFRQGLYLVDXQDUHJROD]LRQHRDXWRUHJROD]LRQHULIOHVVLYDRXQDFHUWDSURFHGXUDOL]
]D]LRQHDGHVHPSLRSHUPH]]RGLSURFHVVLGHFLVLRQDOLJUDGXDOLQHOO¶DSSOLFD]LRQHGHOOHGLVSRVL
]LRQL
5HFHQWHPHQWHLO&RQVLJOLRIHGHUDOHVYL]]HURKDLQWUDSUHVRXQDGHJXDPHQWRLQTXHVWDGLUH]LRQH
GDFXLWUDVSDUHVHQ]¶DOWURXQ¶DSHUWXUDGHOTXDGURUHJRODPHQWDWLYRDOOHFRQGL]LRQL
YDULDELOL GHOOH QXRYH WHFQRORJLH '¶RUD LQ SRL OD OHJLVOD]LRQH YLJHQWH VXOO¶LQJHJQHULD JHQHWLFD
YHUUjDGHJXDWDDLQXRYLVYLOXSSL©LQEDVHDOULVFKLRªVHQ]DULQXQFLDUHDOSULQFLSLRGLSUHFDX]LR
QH6LGRYUDQQRFUHDUHFDWHJRULHGLULVFKLRDFXLDSSOLFDUHOLYHOOLGLUHTXLVLWLGLIIHUHQ]LDWL1HOIDU
FLz VL GRYUDQQR WHQHUH LQ FRQVLGHUD]LRQH DQFKH L IXWXUL VYLOXSSL GHOO¶LQJHJQHULD JHQHWLFD ,Q
IRQGRTXHVWRqDQFKH O¶RELHWWLYRGLSURJHWWL VSHFLILFL FKHVLSURSRQJRQRGL LQWURGXUUH LQEDVH
DOODFDWHJRULDGLULVFKLRSURFHGLPHQWLVHPSOLILFDWLFRQUHTXLVLWL LQIHULRULODFXLDWWXD]LRQHFRQWL
QXDSHUzDVROOHYDUHQXPHURVLGXEELTXDOLDGHVHPSLR
x &RPHGHWHUPLQDUHFRQFUHWDPHQWHLULVFKL"
x ÊSRVVLELOHFRQLXJDUH O¶DXVSLFDWD©DSHUWXUDDOO¶LQQRYD]LRQHªFRQ OHSUHVFUL]LRQLSLUHVWULW
WLYHGHOO¶8(FKHFRPXQTXHUHVWHUDQQRSURYYLVRULDPHQWHLQYLJRUH"
x &RPH VL ULSHUFXRWHUj OD GLYHUVLWj GL UHJRODPHQWD]LRQH VXJOL VFDPEL FRPPHUFLDOL LQWHUQD
]LRQDOL" 4XDQWR D FLz q IRQGDPHQWDOH SURVHJXLUH OR VYLOXSSRGL WHFQLFKHGLPDUFDWXUD H
LGHQWLILFD]LRQHQHOVHWWRUHGHOO¶LQJHJQHULDJHQHWLFD
1RQRVWDQWHTXHVW¶DSHUWXUDVXOIURQWHOHJDOHLOGLULWWRVYL]]HURLQPDWHULDGLLQJHJQHULDJHQHWLFD
QRQSXzHVVHUHHPHQGDWRVHQ]DWHQHUHFRQWRGHOO¶HYROX]LRQHGHOGLULWWRHXURSHR4XLVLSDUOD
GXQTXHWXWW¶DOSLGLXQ¶HVLJHQ]DGLLQWHUYHQWROLPLWDWDDOO¶©RVVHUYD]LRQHª3HULOUHVWROHRS]LRQL
GL LQWHUYHQWR YDQQRPRGXODWH OXQJR L FRQILQL QRUPDWLYL WUDFFLDWL SHU OD 6YL]]HUD GDJOL DFFRUGL
LQWHUQD]LRQDOL

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 ,QWHUGLV]LSOLQlUH
7HFKQLNIROJHQDEVFKlW]XQJYRQ
*HQRPH(GLWLQJ
Alexander Lang, Erich Griessler, Armin Spök, Michael Fuchs, Malte Gruber, Lukas Kaelin, 
Florian Winkler und Caroline Hammer 
.XU]	NQDSS
x 'LH 6WXGLH IUDJW QDFK %HGHXWXQJ &KDQFHQ XQG5LVLNHQ YRQ*HQRPH(GLWLQJ IU YHUVFKLHGHQH WHFKQRORJLVFKH
(QWZLFNOXQJHQ LQ GHU +XPDQPHGL]LQ ;HQRWUDQVSODQWDWLRQ VRPDWLVFKH*HQWKHUDSLH XQG .HLPEDKQWKHUDSLH LQ
GHU/DQGZLUWVFKDIW3IODQ]HQXQG7LHU]XFKWXQGIU*HQH'ULYH$QZHQGXQJHQ
x $OVLQWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJEHUFNVLFKWLJWVLHXQWHUVFKLHGOLFKHIDFKOLFKHXQGJHVHOOVFKDIWOLFKH
3HUVSHNWLYHQ
x 'LH8QWHUVXFKXQJHUDUEHLWHWPLWWHOV5HFKHUFKHXQG$XIDUEHLWXQJYRQ)DFKOLWHUDWXUGHQ6WDQGGHU)RUVFKXQJ LQ
YHUVFKLHGHQHQ$QZHQGXQJVEHUHLFKHQ ,QWHUYLHZVPLW ([SHUWLQQHQ XQG ([SHUWHQ HUJlQ]HQ XQG HUZHLWHUQ GLHVH
/LWHUDWXUDUEHLW
x =ZHL 6WDNHKROGHU:RUNVKRSV ]HLJHQ JHVHOOVFKDIWOLFKH 3HUVSHNWLYHQ DXI GLH 1XW]XQJ YRQ *HQRPH (GLWLQJ LQ
.HLPEDKQWKHUDSLHXQG3IODQ]HQ]XFKWDXI
x (LQ*XWDFKWHQDQDO\VLHUWGLHUHFKWOLFKHQ5DKPHQEHGLQJXQJHQYRQ*HQRPH(GLWLQJ$QZHQGXQJHQLQGHU6FKZHL]
XQGLGHQWLIL]LHUWUHFKWOLFKH+HUDXVIRUGHUXQJHQ
x (LQH$QDO\VHYRQ6WHOOXQJQDKPHQYHUVFKLHGHQHU,QVWLWXWLRQHQ]HLFKQHWGHQHWKLVFKHQ'LVNXUV]X*HQRPH(GLWLQJ
LQGHU+XPDQPHGL]LQQDFK
x (LQHH[SORUDWLYH2QOLQHEHIUDJXQJ6FKZHL]HU8QWHUQHKPHQLGHQWLIL]LHUW|NRQRPLVFKH,PSOLNDWLRQHQXQGSRWHQ]LHOOH
$XVZLUNXQJHQYRQ*HQRPH(GLWLQJ
,P-DKUKXQGHUWHUP|JOLFKWHQ(QWZLFNOXQJHQLQ:LVVHQVFKDIWXQG7HFKQLNHUVWPDOVGLUHNWH
XQGJH]LHOWH(LQJULIIHLQGDV(UEJXWYRQ2UJDQLVPHQ=XYRUNRQQWHGHU0HQVFKQXULQGLUHNWXQG
ZHQLJHU NRQWUROOLHUW GDV(UEJXW YRQ/HEHZHVHQYHUlQGHUQ'HQ%HJLQQGHU*HQWHFKQLNPDU
NLHUW GLH 1XW]XQJ YRQ 5HVWULNWLRQVHQ]\PHQ ]XU =XVDPPHQVHW]XQJ UHNRPELQDQWHU '1$ DXV
XQWHUVFKLHGOLFKHQ4XHOOHQ LQGHQHU-DKUHQ'HU*HQWHFKQLNZLUGVHLWKHUJURVVHZLVVHQ
VFKDIWOLFKHXQGSUDNWLVFKH%HGHXWXQJ]XJHVFKULHEHQ=XJOHLFKZLUGLKU(LQVDW]NRQWURYHUVGLV
NXWLHUWXQGNULWLVFKEHWUDFKWHW%HUHLWVLP5DKPHQGHUVWDWWILQGHQGHQ$VLORPDU.RQIHUHQ]
ZXUGHQ5HJHOQ]XPYRUVLFKWLJHQ8PJDQJPLW*HQWHFKQLNGHILQLHUW %HUJ%DOWLPRUH%UHQQHU
5REOLQ	6LQJHU
,QGHQOHW]WHQ-DKUHQVLQGQHXH9HUIDKUHQ]XU9HUlQGHUXQJYRQ*HQHQHQWVWDQGHQGLH]LHOJH
ULFKWHWHU VFKQHOOHU XQG HLQIDFKHU GDV(UEJXW YHUlQGHUQ N|QQHQDOV DQGHUH0HWKRGHQ ]XYRU
'LHVH9HUIDKUHQGHV*HQRPH(GLWLQJV ZLH=LQNILQJHU1XNOHDVH=)17UDQVFULSWLRQ$FWLYDWRU
/LNH (IIHFWRU 1XFOHDVH 7$/(1 XQG LQVEHVRQGHUH &OXVWHUHG 5HJXODUO\ ,QWHUVSDFHG 6KRUW
3DOLQGURPLF5HSHDWV&5,635KDEHQVLFKVHLWLKUHU(QWZLFNOXQJUDVDQWYHUEUHLWHWXQGZHUGHQ
ZHOWZHLW LQ /DERUV IU XQWHUVFKLHGOLFKH =ZHFNH HLQJHVHW]W %DUUDQJRX 	 'RXGQD 
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
/HGIRUG D *HQRPH (GLWLQJ9HUIDKUHQ KDEHQ GDV 3RWHQ]LDO EHUHLWV ]XYRU DQJHVWUHEWH
=LHOH ELRWHFKQRORJLVFKHU )RUVFKXQJ XQG (QWZLFNOXQJ LQ XQWHUVFKLHGOLFKHQ$QZHQGXQJVEHUHL
FKHQ]XYHUHLQIDFKHQ]XYHUlQGHUQRGHUEHUKDXSWHUVW]XHUP|JOLFKHQ$XIJUXQGGHUDQJH
QRPPHQHQZLVVHQVFKDIWOLFKHQXQGJHVHOOVFKDIWOLFKHQ6LJQLILNDQ]YRQ*HQRPH(GLWLQJZXUGH
]ZLVFKHQ'H]HPEHUXQG)HEUXDU LP$XIWUDJGHU6WLIWXQJ7$6:,66EHLQH
LQWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJGXUFKJHIKUWGHUHQ(UJHEQLVVHPLWGLHVHP%HULFKW
YRUOLHJHQ'LHYRUOLHJHQGH6WXGLHGenome Editing: Interdisziplinäre Technikfolgenabschätzung 
EHVFKlIWLJWVLFKPLWGHU1XW]XQJYRQ*HQRPH(GLWLQJ0HWKRGHQLQGHU+XPDQPHGL]LQ LQGHU
ODQGZLUWVFKDIWOLFKHQ3IODQ]HQXQG7LHU]XFKWVRZLHIU*HQH'ULYH$QZHQGXQJHQ
,QGHU*UXQGODJHQIRUVFKXQJZLUG*HQRPH(GLWLQJ]XU,GHQWLILNDWLRQGHU)XQNWLRQHQYRQ*HQHQ
JHQXW]W )RUVFKHULQQHQ XQG )RUVFKHU VFKDOWHQ JH]LHOW *HQH RGHU '1$$EVFKQLWWH DXV RGHU
YHUlQGHUQGLHVHXPGDQQLQ=HOOHQRGHUJDQ]HQ2UJDQLVPHQGLH$XVZLUNXQJHQGLHVHU0RGLIL
NDWLRQHQXQGGLH5ROOHGHU*HQH]XVWXGLHUHQ.RPSOH[HUH9HUVXFKVDQRUGQXQJHQ ODVVHQGLH
$QDO\VHYRQ:HFKVHOZLUNXQJHQ]ZLVFKHQYHUVFKLHGHQHQ*HQHQ]X'HUDUWLJH*UXQGODJHQIRU
VFKXQJILQGHWHWZDLQ=HOONXOWXUHQXQG7LHUPRGHOOHQVWDWW LQ/HW]WHUHQN|QQHQGLH$XVZLUNXQ
JHQEHVWLPPWHUJHQHWLVFKHU$XVSUlJXQJHQXQG9HUlQGHUXQJHQ LQNRPSOH[HUHQ OHEHQGHQ2U
JDQLVPHQ±HWZD/DERUPlXVHQ± EHREDFKWHW XQGHUIRUVFKWZHUGHQ ,P*HJHQVDW] ]X ]XYRU
HLQJHVHW]WHQ0HWKRGHQEHLGHQHQGDV$XVVFKDOWHQEHVWLPPWHU*HQHXPVWlQGOLFKHUXQGKlX
ILJQLFKWYROOVWlQGLJP|JOLFKZDULVWPLW&5,635GDVJOHLFK]HLWLJH$XVVFKDOWHQPXOWLSOHU*HQH
LQ=HOOOLQLHQRGHULQJDQ]HQ2UJDQLVPHQHLQIDFKHUSUl]LVHUXQGYROOVWlQGLJHUP|JOLFK6KDOHP
HWDO):DQJ	4L<=KRXHWDO0LW*HQRPH(GLWLQJYHUlQGHUWH=HOONXO
WXUHQXQG9HUVXFKVWLHUHZHUGHQDXFKDOV0RGHOORUJDQLVPHQIU.UDQNKHLWHQYHUZHQGHW :KL
WHODZ6KHHWV/LOOLFR	7HOXJX:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUXQWHUVXFKHQ
DQ GLHVHQ JHQHWLVFK YHUlQGHUWHQ 7LHUHQ XQG =HOOHQ GLH 0HUNPDOH XQG GLH (QWZLFNOXQJ YRQ
.UHEV 3ODWW HW DO  7RUUHV5XL] 5RGULJXH]3HUDOHV 7RUUHV5XL] 	 5RGULJXH]3HUDOHV
YRQJHQHWLVFKEHGLQJWHQ1DNDPXUDHWDO6<DQJHWDORGHUYRQDQGHUHQ
(UNUDQNXQJHQ<DR+XDQJ	=KDR'LH&KDUDNWHULVLHUXQJYRQ*HQHQHEHQVRZLHGLH
+HUVWHOOXQJYRQ0RGHOORUJDQLVPHQN|QQHQIUGLH(QWZLFNOXQJYRQ7KHUDSLHQXQG0HGLNDPHQ
WHQ JHQXW]W ZHUGHQ $KPDG	$PLML &KULVWRI )HOOPDQQ*RZHQ /LQ 'RXGQD	&RUQ

'LH1XW]XQJYRQ*HQRPH(GLWLQJLQGHU*UXQGODJHQIRUVFKXQJLVWLQJHULQJHUHP0DVVXPVWULW
WHQDOVGLHDQZHQGXQJVRULHQWLHUWH9HUZHQGXQJHWZDIU7KHUDSLHQLQGHU+XPDQPHGL]LQRGHU
GLH+HUVWHOOXQJYRQ6DDWJXWRGHU7LHUHQLQGHU/DQGZLUWVFKDIW'LH6WXGLHEHVFKlIWLJWVLFKGHV
KDOE PLW YHUVFKLHGHQHQ ]XP 7HLO NRQWURYHUV GHEDWWLHUWHQ NRQNUHWHQ $QZHQGXQJVIlOOHQ YRQ
*HQRPH(GLWLQJ'HU(LQVDW]YRQ*HQRPH(GLWLQJLQGHU*UXQGODJHQIRUVFKXQJZLUGGDEHL]ZDU
LPPHU ZLHGHU WKHPDWLVLHUW ZHUGHQ GD GLH *UHQ]HQ ]XU DQZHQGXQJVRULHQWLHUWHQ )RUVFKXQJ
PLWXQWHUIOLHVVHQGVLQGVWHKWHUMHGRFKQLFKWLP9RUGHUJUXQG

:lKUHQG9HUVXFKHPLW0LNURRUJDQLVPHQRGHU=HOOHQIUVLFKJHQRPPHQXQDEKlQJLJYRQGDUDXVSRWHQ]LHOOHUZDFK
VHQGHQ$QZHQGXQJVP|JOLFKNHLWHQNDXPGLVNXWLHUWZHUGHQZHUGHQ7LHUYHUVXFKH±REPLWRGHURKQH*HQRPH(GLWLQJ
±NULWLVFKEHWUDFKWHW ,P.DSLWHO ]XU;HQRWUDQVSODQWDWLRQZLUGDXIGDPLW YHUEXQGHQH$VSHNWHHLQJHJDQJHQ $EVFKQLWW
DXVVHUGHP,QIRER[]X7LHUPRGHOOHQLQGHU*UXQGODJHQIRUVFKXQJDXI6HLWH
'LH7UHQQXQJ]ZLVFKHQ*UXQGODJHQIRUVFKXQJXQGDQZHQGXQJVRULHQWLHUWHU)RUVFKXQJLVW]ZDUQLFKWWUHQQVFKDUIXQG
PLWXQWHUSUREOHPDWLVFKMHGRFKLQGHQ'HEDWWHQUXQGXP*HQRPH(GLWLQJZLUNPlFKWLJ±ZDV+DUUHUHWDOLQ.DSLWHO
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,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJYRQ*HQRPH(GLWLQJ 
,QGHU+XPDQPHGL]LQN|QQWH*HQRPH(GLWLQJ]XU9HUlQGHUXQJYRQ2UJDQLVPHQGLHGDQQDOV
+HLOPLWWHOHLQJHVHW]WZHUGHQJHQXW]WZHUGHQ$XVXQWHUVFKLHGOLFKHQ WLHULVFKHQRGHUPHQVFK
OLFKHQ=HOOHQN|QQWHQJHQHWLVFKYHUlQGHUWH=HOOOLQLHQKHUJHVWHOOWXQGIUWKHUDSHXWLVFKH=ZHFNH
YHUZHQGHWZHUGHQ&KULVWRI)HOOPDQQHWDO==KDQJHWDO'LHLP5DKPHQGLH
VHU 6WXGLH EHKDQGHOWH;HQRWUDQVSODQWDWLRQ LVW HLQ VSH]LILVFKHV %HLVSLHO IU GLHVH$UW GHU$Q
ZHQGXQJYRQ*HQRPH(GLWLQJ6FKZHLQHDOV2UJDQTXHOOHZHUGHQPLWWHOV*HQRPH(GLWLQJVR
YHUlQGHUWGDVVLKUH2UJDQHEHVVHUDQGHQPHQVFKOLFKHQ2UJDQLVPXVDQJHSDVVWVLQGXQGLKU
WKHUDSHXWLVFKHU(LQVDW]7UDQVSODQWDWLRQGDPLWHKHUP|JOLFKZLUG.DSLWHO*HQRPH(GLWLQJ
0HWKRGHQN|QQWHQDXVVHUGHPGLUHNWDOV WKHUDSHXWLVFKHRGHUSUlYHQWLYH9HUIDKUHQHLQJHVHW]W
ZHUGHQ%HUHLWVDXIJHWUHWHQH(UNUDQNXQJHQN|QQWHQPLWWHOVVRPDWLVFKHU*HQWKHUDSLH.DSLWHO
PLWXQWHU HUVWPDOV XUVlFKOLFKEHKDQGHOWZHUGHQ$XFKZlUHQ ]LHOJHULFKWHWH9HUlQGHUXQJHQ
GHU'1$EHUHLWVYRUGHU*HEXUWLP5DKPHQYRQ.HLPEDKQHLQJULIIHQGHQNEDUXPGDV$XIWUHWHQ
HLQHU.UDQNKHLW]XXQWHUELQGHQRGHUDQGHUHHUZQVFKWH(LJHQVFKDIWHQKHUYRU]XUXIHQ.DSLWHO
 ,Q/DQGZLUWVFKDIWXQG/HEHQVPLWWHOKHUVWHOOXQJN|QQWHQGLH(UELQIRUPDWLRQHQYRQ3IODQ]HQ
XQG7LHUHQVRYHUlQGHUWZHUGHQGDVVVLHSRVLWLYEHXUWHLOWH(LJHQVFKDIWHQDXIZHLVHQ6LHN|QQ
WHQEHLVSLHOVZHLVHUHVLVWHQWJHJHQ.UDQNKHLWHQJHPDFKWRGHUKLQVLFKWOLFKLKUHU1lKUVWRIIHXQG
:DFKVWXPVHLJHQVFKDIWHQYHUlQGHUWZHUGHQ.DSLWHOXQG.DSLWHO0LWWHOVVRJHQDQQWHU*H
QH'ULYHVN|QQWHQ2UJDQLVPHQ LQgNRV\VWHPHQJURVVIOlFKLJYHUlQGHUWZHUGHQHWZDXPGLH
hEHUWUDJXQJYRQ.UDQNKHLWHQ]%0DODULDHLQ]XGlPPHQ.DSLWHO
 =LHOHXQG)UDJHVWHOOXQJGHU6WXGLH
'LH 6WXGLH ]HLJW GHU]HLW EHVWHKHQGH WHFKQRORJLVFKH 0|JOLFKNHLWHQ XQG (LQVFKUlQNXQJHQ
&KDQFHQ XQG 5LVLNHQ YRQ *HQRPH (GLWLQJ LQ GHQ REHQ LGHQWLIL]LHUWHQ $QZHQGXQJVIHOGHUQ
XQGIlOOHQDXI'LH6WXGLHRULHQWLHUWVLFKHQWODQJLKUHV$XIWUDJVGXUFK7$6:,66DQHLQHU5HLKH
YRQ )UDJHVWHOOXQJHQ GLH LQ GUHL .DWHJRULHQ HLQJHWHLOW XQG MH QDFK$QZHQGXQJVJHELHW DQJH
SDVVWZHUGHQN|QQHQ
(UVWHQV]LHOWGLH8QWHUVXFKXQJGDUDXIDEGLHGHU]HLWLJHQ WHFKQLVFKHQ0|JOLFKNHLWHQYRQ*H
QRPH(GLWLQJ9HUIDKUHQXQGLKUHU1XW]XQJIUYHUVFKLHGHQH=ZHFNH]XLGHQWLIL]LHUHQXQGHLQ
]XRUGQHQ :DV LVW *HQRPH (GLWLQJ XQG ZLH IXQNWLRQLHUHQ GLH YHUVFKLHGHQHQ *HQRPH (GL
WLQJ9HUIDKUHQ":DV NDQQ*HQRPH(GLWLQJ LQ EHVWLPPWHQ$QZHQGXQJVEHUHLFKHQ OHLVWHQXQG
ZRVLQGZLVVHQVFKDIWOLFKHXQGWHFKQLVFKH*UHQ]HQ":HOFKHGHU]HLWLJHQXQG]XNQIWLJHQ(QW
ZLFNOXQJHQ ODVVHQ VLFK LGHQWLIL]LHUHQ EH]LHKXQJVZHLVH SURJQRVWL]LHUHQ" ,P ZHLWHVWHQ 6LQQH
XPIDVVWGLHVGLH%HGHXWXQJYRQ*HQRPH(GLWLQJLQGHQYHUVFKLHGHQHQ$QZHQGXQJVJHELHWHQ
:DVZLUG1HXHVHUP|JOLFKWZDVQLFKW":LHZLUG*HQRPH(GLWLQJHLQJHVHW]WXQGHQWZLFNHOW"
:DV YHUlQGHUW VLFK GXUFK *HQRPH (GLWLQJ LP$QZHQGXQJVIHOG" /HW]WHQGOLFK VWHOOW VLFK GLH
)UDJH LQZLHIHUQ EHUHLWV ]XYRU H[LVWLHUHQGH XQG HUSUREWH9RUKDEHQ YRU GHP+LQWHUJUXQG GHV
(LQVDW]HVYRQ*HQRPH(GLWLQJQHXEHZHUWHWZHUGHQPVVHQ


$EVFKQLWWGLVNXWLHUHQ,QGHQ%HVSUHFKXQJHQGHUYHUVFKLHGHQHQ$QZHQGXQJVIlOOHLQGLHVHP%DQGZHUGHQDXFK
]XPEHVVHUHQ9HUVWlQGQLVGHU0|JOLFKNHLWHQXQG/LPLWLHUXQJHQYRQ*HQRPH(GLWLQJ(UNHQQWQLVVHDXV*UXQGODJHQ
IRUVFKXQJUH]LSLHUWXQGLQGHU%HXUWHLOXQJPLWJHERWHQHU9RUVLFKWEHUFNVLFKWLJW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
=ZHLWHQVZHUGHQGLHYLHOIlOWLJHQ&KDQFHQXQG5LVLNHQGHU1XW]XQJYRQ*HQRPH(GLWLQJLQGHQ
XQWHUVXFKWHQ$QZHQGXQJHQLGHQWLIL]LHUWXQGGLVNXWLHUW'DEHLVWHOOHQVLFK)UDJHQGDQDFKZHO
FKHV =LHO PLW *HQRPH (GLWLQJ XQG GDPLW JHNRSSHOWHQ$QZHQGXQJHQ HUUHLFKW ZHUGHQ NDQQ
ZHOFKHXQHUZQVFKWHQXQGXQYRUKHUJHVHKHQHQ1HEHQHIIHNWHDXIWUHWHQN|QQHQXQGLQZLHIHUQ
GLHVHHLQ5LVLNRGDUVWHOOHQ'LHSRVLWLYHQZLHQHJDWLYHQ$XVZLUNXQJHQZHUGHQQLFKWQXULQ%H
]XJDXIGDV$QZHQGXQJVIHOGVHOEVWHU|UWHUWVRQGHUQDXFKGDUEHUKLQDXV:HOFKHHWKLVFKHQ
VR]LDOHQXQGUHFKWOLFKHQ,PSOLNDWLRQHQKDEHQEHVWLPPWH1XW]XQJHQYRQ*HQRPH(GLWLQJXQG
GLH GDUDXV HQWVWHKHQGHQ NRQNUHWHQ$QZHQGXQJHQ XQG 3URGXNWH":LH VHKHQ GLH ZLUWVFKDIW
OLFKHQ$XVZLUNXQJHQGLHVHUQHXHQ7HFKQRORJLHDXV",QGLHVHU+LQVLFKWZLUGHEHQIDOOVGLVNXWLHUW
LQZLHIHUQVLFKGLHP|JOLFKHQ$XVZLUNXQJHQYRQEHVWLPPWHQ$QZHQGXQJHQGXUFK*HQRPH(GL
WLQJYHUlQGHUQXQGHLQQHXHV5LVLNR&KDQFHQ9HUKlOWQLVYRUOLHJW'LH(U|UWHUXQJXQG'LVNXVVL
RQ YRQ&KDQFHQ XQG5LVLNHQ YRQ*HQRPH(GLWLQJ JHKHQ GDEHL LPPHU GDYRQ DXV GDVV GLH
,GHQWLILNDWLRQ XQG (LQRUGQXQJ YRQ&KDQFHQ XQG5LVLNHQ SHUVSHNWLYHQDEKlQJLJ VLQG MH QDFK
VR]LDOHU3RVLWLRQZHUGHQ$VSHNWHXQG$QZHQGXQJHQYRQ*HQRPH(GLWLQJHQWZHGHUDOVULVNDQW
RGHUFKDQFHQUHLFKDOV0|JOLFKNHLWRGHUDOV+HUDXVIRUGHUXQJDQJHVHKHQVLHKH,QIRER[
'ULWWHQV LVWGLHJHVHOOVFKDIWOLFKH(LQEHWWXQJYRQ*HQRPH(GLWLQJYRQ ,QWHUHVVH*HQRPH(GL
WLQJVWHOOW]ZDUHLQHQHXH7HFKQRORJLHGDULKUH%HGHXWXQJLVWDEHUYRUGHP+LQWHUJUXQGYRUDQ
JHJDQJHQHUJHVHOOVFKDIWOLFKHU'HEDWWHQ UXQGXP*HQWHFKQLNXQGXQWHUVFKLHGOLFKHU9RUKDEHQ
LQ0HGL]LQ/DQGZLUWVFKDIWXQG/HEHQVPLWWHOSURGXNWLRQ]XVHKHQ:LHZHUGHQ*HQRPH(GLWLQJ
XQG GHVVHQ$QZHQGXQJHQ DXV XQWHUVFKLHGOLFKHQ VR]LDOHQ 3HUVSHNWLYHQ GLVNXWLHUW XQG EHXU
WHLOW":LH VLQGGLH UHFKWOLFKHQ5DKPHQEHGLQJXQJHQEHVFKDIIHQXQG LQZLHIHUQ VLQGGLHVHDQ
JHPHVVHQ EH]LHKXQJVZHLVH KDEHQ GLHVH*OWLJNHLW":LH HQWIDOWHW VLFK GHU HWKLVFKH 'LVNXUV
UXQGXP*HQRPH(GLWLQJ"
0LWGHQXQWHUVFKLHGOLFKHQ$QZHQGXQJHQYRQ*HQRPH(GLWLQJVLQGPLWXQWHUQRFKZHLWHUHVSH
]LILVFKHUH)UDJHVWHOOXQJHQYHUEXQGHQDXIZHOFKHGLHMHZHLOLJHQ.DSLWHOGHV%HULFKWHVJHQDXHU
HLQJHKHQ ZHUGHQ ,Q %H]XJ DXI GLH 1XW]XQJ LQ GHU +XPDQPHGL]LQ JLEW HV ]XP7HLO DQGHUH
0|JOLFKNHLWHQHWKLVFKH%HGHQNHQXQGSRWHQ]LHOOH$XVZLUNXQJHQDOVEHLP(LQVDW]LQGHU/DQG
ZLUWVFKDIW3IODQ]HQXQG7LHU]XFKWRGHULQJDQ]HQgNRV\VWHPHQ*HQH'ULYHV8QGDXFKLQ
%H]XJDXIGLH|NRQRPLVFKHQ$XVZLUNXQJHQXQGGLH UHFKWOLFKH(LQEHWWXQJJLEWHVHLJHQH$V
SHNWH]XEHUFNVLFKWLJHQGLHLQGHQMHZHLOLJHQ.DSLWHOQLGHQWLIL]LHUWXQGGLVNXWLHUWZHUGHQ
'DV(UJHEQLVGLHVHU$QDO\VHQ LVWQLFKW]ZLQJHQGHLQH UDGLNDOH1HXEHZHUWXQJRGHUJlQ]OLFKH
%HLEHKDOWXQJ YRUKDQGHQHU (LQVFKlW]XQJHQ 9LHOPHKU ZHUGHQ XQWHUVFKLHGOLFKH $VSHNWH GHV
MHZHLOLJHQ9RUKDEHQVGLVNXWLHUWXQGDXFKHWZDLJH8QJHZLVVKHLWHQDXIJH]HLJW,QPDQFKHQ)lO
OHQ UHLFKW GHU GHU]HLWLJH:LVVHQVVWDQG QLFKW DXV XP GHILQLWLYH$XVVDJHQ LQ %H]XJ DXI YHU
VFKLHGHQH$VSHNWH ± HWZD KLQVLFKWOLFK GHU WHFKQRORJLVFKHQ5HDOLVLHUEDUNHLW GHU5LVLNHQ GHU
1HEHQZLUNXQJHQHWF±]XWUHIIHQ 
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJYRQ*HQRPH(GLWLQJ 
,QIRER[%HJULIIVEHVWLPPXQJHQ0|JOLFKNHLWHQ5LVLNHQ&KDQFHQXQG+HUDXVIRUGHUXQJHQ
0|JOLFKNHLWHQ
$OV0|JOLFKNHLWHQZHUGHQKLHUUHDOLVLHUEDUH+DQGOXQJVRSWLRQHQYHUVWDQGHQGLHLPNRQNUHWHQ)DOOGHV*HQRPH(GLWLQJV
GXUFKVSH]LILVFKHZLVVHQVFKDIWOLFKWHFKQRORJLVFKH(QWZLFNOXQJHQHU|IIQHWZHUGHQ'LH,GHQWLILNDWLRQYRQ0|JOLFKNHLWHQ
ZLUG DOV QHXWUDOEHVFKUHLEHQG YHUVWDQGHQ VLH LPSOL]LHUW QLFKW GDVV HLQH JU|VVHUH $XVZDKO DQ 2SWLRQHQ IU VLFK
JHQRPPHQ EHVVHU LVW RGHU GLH MHZHLOLJHQ +DQGOXQJVRSWLRQHQ LQ MHGHP )DOO SRVLWLY ]X EHZHUWHQ VLQG 'LH GXUFK
*HQRPH (GLWLQJ JHVFKDIIHQHQ $QZHQGXQJVP|JOLFKNHLWHQ N|QQHQ YRQ HLQLJHQ VR]LDOHQ $NWHXULQQHQ XQG $NWHXUHQ
SRVLWLYYRQDQGHUHQDEHUQHJDWLYEHXUWHLOWZHUGHQ8QJHDFKWHWGHVVHQEHVWHKHQGLHVH+DQGOXQJVP|JOLFKNHLWHQVRVLH
QLFKWGXUFKHWZD3ROLWLNEH]LHKXQJVZHLVH5HJXOLHUXQJHLQJHVFKUlQNWZHUGHQ
5LVLNHQ
$OV5LVLNHQVROOHQKLHU(UHLJQLVVHYHUVWDQGHQZHUGHQGHUHQ(LQWUHWHQXQJHZLVVLVWEHLGHQHQHWZDVYRQ:HUWDXIGHP
6SLHOVWHKWXQGGLHPLWHLQHU+DQGOXQJYHUEXQGHQVLQG'LHP|JOLFKHQ.RQVHTXHQ]HQZHUGHQGDEHLQHJDWLYEHXUWHLOW
$YHQ 	 5HQQ  6HOEVW EHL 8PVHW]XQJ DOOHU 9RUVLFKWVPDVVQDKPHQ NDQQ YRQ HLQHP 5HVWULVLNR DXVJHJDQJHQ
ZHUGHQ ZHOFKHV QLFKW ZHLWHU UHGX]LHUEDU LVW RKQH EHUKDXSW DXI GLH HQWVSUHFKHQGH$NWLYLWlW ]X YHU]LFKWHQ 1LGD
5PHOLQ 	 6FKXOHQEXUJ  'LH .ULWHULHQ XQG 0HWKRGHQ PLW GHQHQ GLH 8QJHZLVVKHLW XQG GLH )ROJHQ YRQ
7lWLJNHLWHQHLQJHVFKlW]WZHUGHQJHQDXVRZLHGLH&KDUDNWHULVLHUXQJZDVEHUKDXSWYRQJHVHOOVFKDIWOLFKHP:HUW LVW
VLQG VR]LDO EHGLQJW 5LVLNHQ VLQG YRQ GHU 3HUVSHNWLYH DEKlQJLJ YRQ GHU DXV GLH (LQVFKlW]XQJ YRUJHQRPPHQ ZLUG
$YHQ	5HQQ6.URKQ	.UFNHQ*OHLFK]HLWLJN|QQHQ5LVLNRHLQVFKlW]XQJHQVHOEVWEHXUWHLOWZHUGHQ
MHQDFKGHPDXIZHOFKHUHPSLULVFKHQ*UXQGODJHVLHHUVWHOOWZHUGHQXQGZLHJXWVLHEHJUQGHWVLQG
&KDQFHQ
:LH5LVLNHQVLQGDXFK&KDQFHQVR]LDONRQVWUXLHUW&KDQFHQN|QQHQHEHQIDOOVLQ6LWXDWLRQHQPLWXQVLFKHUHP$XVJDQJ
LGHQWLIL]LHUWZHUGHQ ©8QVLFKHUH.RQVHTXHQ]HQ HLQHU(QWVFKHLGXQJVDOWHUQDWLYH GLH SRVLWLY EHZHUWHWZHUGHQZHUGHQ
GHPJHJHQEHUXQWHUGHP%HJULIIGHU&KDQFHVXEVXPPLHUWª 1LGD5PHOLQ	6FKXOHQEXUJ6*HKWPDQ
YRQ UDWLRQDOHQ$NWHXULQQHQXQG$NWHXUHQDXV VRZHUGHQ5LVLNHQGHVKDOEHLQJHJDQJHQZHLO GLH&KDQFHDXI SRVLWLY
EHZHUWHWH$XVZLUNXQJHQHLQHU$NWLYLWlWEHVWHKW1LGD5PHOLQ	6FKXOHQEXUJ6
+HUDXVIRUGHUXQJHQ
$OV+HUDXVIRUGHUXQJHQZHUGHQ LQ GLHVHP%HULFKW 3UREOHPH RGHU+LQGHUQLVVH YHUVWDQGHQ GLH GHU (UUHLFKXQJ HLQHV
=LHOVHQWJHJHQVWHKHQ2EHWZDV]XHLQHU+HUDXVIRUGHUXQJZLUGLVWZLHGHUXPSHUVSHNWLYHQDEKlQJLJMHQDFKGHPZDV
DOV DQVWUHEHQVZHUWHV =LHO DQJHVHKHQZLUG VWHOOHQ VLFK DQGHUH+HUDXVIRUGHUXQJHQ+HUDXVIRUGHUXQJHQ GLH VLFK IU
HLQHVR]LDOH*UXSSHVWHOOHQN|QQHQIUHLQHDQGHUH*UXSSHLUUHOHYDQWVHLQRGHUVRJDUHLQ5LVLNRGDUVWHOOHQZHLOGDV
DQJHVWUHEWH=LHOVHOEVWRGHUGDPLWYHUEXQGHQH$XVZLUNXQJHQDOVQLFKWZQVFKHQVZHUWEHXUWHLOWZHUGHQ
%HLVSLHOGHU3HUVSHNWLYHQDEKlQJLJNHLWYRQ5LVLNHQ&KDQFHQ0|JOLFKNHLWHQXQG+HUDXVIRUGHUXQJHQ
GLH.HLPEDKQWKHUDSLH
)U)RUVFKHQGHGLHDOV=LHOGLH5HDOLVLHUXQJYRQ.HLPEDKQHLQJULIIHQPLW*HQRPH(GLWLQJKDEHQLVWGLHXQ]XUHLFKHQGH
3Ul]LVLRQYRQ*HQRPH(GLWLQJ6\VWHPHQHLQHELRWHFKQRORJLVFKH+HUDXVIRUGHUXQJGLHHV]XEHZlOWLJHQJLOWVLHKH$E
VFKQLWW XPGHU&KDQFHZLOOHQHWZD(UENUDQNKHLWHQYHUKLQGHUQ]XN|QQHQ VLHKH$EVFKQLWW )U3HUVRQHQ
JUXSSHQGLHDXVHWKLVFKPRUDOLVFKHQ*UQGHQJHJHQ(LQJULIIH LQGLH.HLPEDKQRGHUJHJHQYHUEUDXFKHQGH(PEU\R
QHQIRUVFKXQJHLQWUHWHQVWHOOWGLHHUIROJUHLFKH5HDOLVLHUXQJYRQ.HLPEDKQHLQJULIIHQKLQJHJHQHLQ5LVLNRIUYXOQHUDEOH
*UXSSHQRGHUGLHJHVHOOVFKDIWOLFKH0RUDO GDU GDQHJDWLYH$XVZLUNXQJHQYRQ.HLPEDKQWKHUDSLHQ EHIUFKWHWZHUGHQ
VLHKH$EVFKQLWW)UVLHLVWGLHZLVVHQVFKDIWOLFKH+HUDXVIRUGHUXQJSUl]LVHU(LQJULIIHZHQLJHU+HUDXVIRUGHUXQJDOV
YLHOPHKUPRUDOLVFKIUDJZUGLJXQG]XXQWHUODVVHQ'LH(UUHLFKXQJGHV=LHOVGHUHUIROJUHLFKHQ.HLPEDKQWKHUDSLHELUJW
DXVGLHVHU3HUVSHNWLYHNHLQH&KDQFHVRQGHUQYLHOPHKUHLQ5LVLNRIUGLH0HQVFKHQXQGGLH*HVHOOVFKDIW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 )RUVFKXQJVGHVLJQHLQHLQWHUGLV]LSOLQlUH
7HFKQLNIROJHQDEVFKlW]XQJ
'LH6WXGLH LVWDOV LQWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJNRQ]LSLHUW'DV7KHPD*HQRPH
(GLWLQJXQGGDPLW]XVDPPHQKlQJHQGH)UDJHVWHOOXQJHQZHUGHQQLFKWQXUDXV3HUVSHNWLYHHL
QHU)DFKGLV]LSOLQVRQGHUQDXVXQWHUVFKLHGOLFKHQ)DFKULFKWXQJHQKHUDXVDQDO\VLHUW%HUHLWVGLH
=XVDPPHQVHW]XQJGHV3URMHNWWHDPVEHUFNVLFKWLJWGLHVDXILQVWLWXWLRQHOOHU(EHQHGLHEHWHLOLJ
WHQ ,QVWLWXWLRQHQ N|QQHQ GHQ 6R]LDO XQG:LUWVFKDIWVZLVVHQVFKDIWHQ ,QVWLWXW IU +|KHUH 6WX
GLHQGHQ1DWXUZLVVHQVFKDIWHQXQGGHU7HFKQLN7HFKQLVFKH8QLYHUVLWlW*UD]GHU3KLORVRSKLH
XQG7KHRORJLH.DWKROLVFKH3ULYDWXQLYHUVLWlW/LQ]XQGGHQ5HFKWVZLVVHQVFKDIWHQ8QLYHUVLWlW
/X]HUQ ]XJHRUGQHWZHUGHQ ,QKDOWOLFK ]HLJW VLFKGLH ,QWHUGLV]LSOLQDULWlW GDULQ GDVVGLH6WXGLH
QLFKWQXUHLQHQDWXUZLVVHQVFKDIWOLFKWHFKQLVFKH3HUVSHNWLYHHLQQLPPWVRQGHUQGDUEHUKLQDXV
VR]LDOH UHFKWOLFKH XQG HWKLVFKH$VSHNWH GLHVHU 7HFKQRORJLH XQG LKUHU$QZHQGXQJHQ LQ GHQ
%OLFNQLPPW
'LH 8QWHUVXFKXQJ RULHQWLHUW VLFK DQ .RQ]HSWHQ GHU 7HFKQLNIROJHQDEVFKlW]XQJ *UXQZDOG
6LPRQLV(LQHUVHLWV LVWVLHDOV([SHUWLQQHQXQG([SHUWHQ7HFKQLNIROJHQDEVFKlW
]XQJ JHVWDOWHW 'LH ,QIRUPDWLRQHQ EHU GHQ 6WDQG GHU WHFKQRORJLVFKHQ (QWZLFNOXQJ XQG GLH
(LQVFKlW]XQJHQ GHU$QZHQGXQJHQXQG LKUHU$XVZLUNXQJHQ VWDPPHQDXVZLVVHQVFKDIWOLFKHQ
)DFKDUWLNHOQ VLHKH $EVFKQLWW  VRZLH YRQ EHIUDJWHQ :LVVHQVFKDIWOHULQQHQ XQG :LVVHQ
VFKDIWOHUQVLHKH$EVFKQLWW$QGHUHUVHLWVLVWHLQHEUHLWHUHJHVHOOVFKDIWOLFKH$XVHLQDQGHUVHW
]XQJPLW*HQRPH(GLWLQJZLFKWLJ %XUDOO-DVDQRII+XUOEXW	6DKD7KH/DQFHW
(LQHZLUNOLFKXPIDVVHQGHJHVHOOVFKDIWOLFKH'HEDWWHLVWLPHQJHQ5DKPHQHLQHVHLQ]HO
QHQ3URMHNWHVMHGRFKQLFKWGXUFKIKUEDU8PGHQQRFKGLH6LFKWZHLVHQYHUVFKLHGHQHUVR]LDOHU
6WDNHKROGHUDXIDXVJHZlKOWH$QZHQGXQJVIHOGHUGLHVHU7HFKQRORJLH]XHUKDOWHQZXUGHQ]ZHL
6WDNHKROGHU:RUNVKRSV LQGHU6FKZHL]GXUFKJHIKUW VLHKH$EVFKQLWW$XVVHUGHPEHJXW
DFKWHWHHLQH%HJOHLWJUXSSHDXVXQWHUVFKLHGOLFKHQ([SHUWLQQHQXQG([SHUWHQVRZLH6WDNHKRO
GHUQLQUHJHOPlVVLJHQ$EVWlQGHQGHQ6WDQGXQGGLH(UJHEQLVVHGHV3URMHNWHVXQGJDE(PS
IHKOXQJHQIUGLHZHLWHUHQ$UEHLWHQDEVLHKH$EVFKQLWW
'LH3URMHNWODXI]HLWGHU6WXGLHZDUYRQ'H]HPEHUELV)HEUXDUGHU*URVVWHLOGHUHP
SLULVFKHQ$UEHLWZXUGHGXUFKJHIKUW'LH(UJHEQLVVHVLQGYRUGHP+LQWHUJUXQGGHUYLHOIlO
WLJHQXQGUDVFKHQWHFKQRORJLVFKHQXQGJHVHOOVFKDIWOLFKHQ(QWZLFNOXQJHQPLW%H]XJ]X*HQR
PH(GLWLQJ]XVHKHQXQG]XEHXUWHLOHQ
'LH*UXQGODJHQYRQ*HQRPH(GLWLQJDOVRHWZDGLH$UEHLWVZHLVHGHUYHUVFKLHGHQHQ9HUIDKUHQ
XQGGDPLWYHUEXQGHQH0|JOLFKNHLWHQ&KDQFHQ5LVLNHQXQG8QJHZLVVKHLWHQZHUGHQ]XQlFKVW
LQHLQHPHLQOHLWHQGHQ.DSLWHOHU|UWHUW.DSLWHO'DQQZHUGHQGLHPLWKLOIHYRQ/LWHUDWXUUHFKHU
FKH XQG DXIDUEHLWXQJ VLHKH$EVFKQLWW  ,QWHUYLHZVPLW ([SHUWLQQHQ XQG([SHUWHQ VLHKH
$EVFKQLWW  VRZLH ]ZHLHU6WDNHKROGHU:RUNVKRSV VLHKH$EVFKQLWW  DQDO\VLHUWHQ VSH]L
ILVFKHQ $QZHQGXQJVIHOGHU GHV *HQRPH (GLWLQJV HQWODQJ GHU OHLWHQGHQ )RUVFKXQJVIUDJHQ
EHOHXFKWHWLP%HUHLFK+XPDQPHGL]LQGLH;HQRWUDQVSODQWDWLRQ.DSLWHOGLHVRPDWLVFKH*HQ
WKHUDSLH.DSLWHOXQGGLH.HLPEDKQWKHUDSLH.DSLWHOLP%HUHLFK/DQGZLUWVFKDIWGLH3IODQ
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,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJYRQ*HQRPH(GLWLQJ 
]HQ]XFKW .DSLWHO  XQG GLH 7LHU]XFKW .DSLWHO  VRZLH EHU GLHVH %HUHLFKH KLQDXV *HQH
'ULYH$QZHQGXQJHQ.DSLWHO
(LQ MXULVWLVFKHV*XWDFKWHQ 0HWKRGLN VLHKH$EVFKQLWW  DQDO\VLHUW GHQ UHFKWOLFKHQ.RQWH[W
GHU1XW]XQJYRQ*HQRPH(GLWLQJLQ0HGL]LQ/DQGZLUWVFKDIWXQGIU*HQH'ULYHV'DV*XWDFK
WHQJHKWDXIUHFKWOLFKH6WDWXVIUDJHQXQG*UHQ]IUDJHQHWZDGHU0HQVFKHQXQG7LHUZUGHRGHU
GHP 6WDWXV XQJHERUHQHQ /HEHQV XQG YRQ 1DFKNRPPHQ HLQ XQG ]HLFKQHW GHQ MXULVWLVFKHQ
'LVNXVVLRQVVWDQG LQ GHU 6FKZHL] XQG GHU (XURSlLVFKHQ 8QLRQ QDFK .DSLWHO $XVVHUGHP
ZHUGHQPLWWHOVHWKLVFKHU$QDO\VH0HWKRGLNVLHKH$EVFKQLWWH[LVWLHUHQGH6WHOOXQJQDKPHQ
]X*HQRPH(GLWLQJYHUVFKLHGHQHU,QVWLWXWLRQHQDXVJHZHUWHWZREHLGHU)RNXVDXI$QZHQGXQ
JHQLQGHU+XPDQPHGL]LQOLHJW.DSLWHO
'LH$XVZHUWXQJHLQHU%HIUDJXQJ6FKZHL]HU8QWHUQHKPHQ]X*HQRPH(GLWLQJ0HWKRGLNVLHKH
$EVFKQLWW LGHQWLIL]LHUWXQGGLVNXWLHUWDXVVHUGHPP|JOLFKH|NRQRPLVFKH ,PSOLNDWLRQHQGHV
XQWHUQHKPHULVFKHQ(LQVDW]HVYRQ*HQRPH(GLWLQJXQG]HLJWGLHVEH]JOLFKUHOHYDQWH$VSHNWH
DXI.DSLWHO
'LH GXUFK GDV LQWHUGLV]LSOLQlUH3URMHNWWHDP LQWHJULHUWHQ(UJHEQLVVHZHUGHQ LQ.DSLWHO  DE
VFKOLHVVHQGSUlVHQWLHUWXQGGLVNXWLHUW
 'HU6WDQGGHU)RUVFKXQJ/LWHUDWXUUHFKHUFKH
XQGDXIDUEHLWXQJ
'LH/LWHUDWXUUHFKHUFKH]LHOWGDUDXIDEUHOHYDQWH)DFKSXEOLNDWLRQHQ]XILQGHQXQG]XVDPPHOQ
GLH HLQH *UXQGODJH ELHWHQ IU GLH (UOlXWHUXQJ XQWHUVFKLHGOLFKHU WHFKQRORJLVFKZLVVHQVFKDIW
OLFKHU *UXQGODJHQ XQG VSH]LILVFKHU $VSHNWH GHU YHUVFKLHGHQHQ PHGL]LQLVFKWKHUDSHXWLVFKHQ
$QZHQGXQJHQ IU GLH$QDO\VH GHV GHU]HLWLJHQ )RUVFKXQJVVWDQGHV LP MHZHLOLJHQ*HELHW IU
GDV$XI]HLJHQYRQ0|JOLFKNHLWHQ5LVLNHQXQG)ROJHQGHU7HFKQRORJLHXQG LKUHU$QZHQGXQJ
XQG IU GLH %HXUWHLOXQJ GHU %HGHXWXQJ YRQ *HQRPH (GLWLQJ IU YHUJDQJHQH XQG ]XNQIWLJH
(QWZLFNOXQJHQ
'LH 6XFKVWUDWHJLH YDULLHUWH MH QDFK 7KHPHQJHELHW ,Q HLQHP HUVWHQ 6FKULWW LGHQWLIL]LHUWH GDV
)RUVFKXQJVWHDPGLH LP MHZHLOLJHQ)RUVFKXQJVIHOG]HQWUDOHQ7KHPHQ%HJULIIHXQGGHUHQ6\
QRQ\PH XQG QDKP HLQH 6XFKH LQ )DFKGDWHQEDQNHQ YRU 'LH 6XFKHUJHEQLVVH ZXUGHQ GDQQ
GXUFKJHVHKHQXQGUHOHYDQWH$UWLNHOJHVLFKHUW'LH1XW]XQJZHLWHUHU)LOWHUEHJULIIH]HLJWH3XEOL
NDWLRQHQDXIGLHJHUDGHGHQ(LQVDW]YRQ*HQRPH(GLWLQJ0HWKRGHQLQ%H]XJDXIGDVMHZHLOLJH
$QZHQGXQJVJHELHWEHVFKUHLEHQ$QKDQGGHUGXUFKJHVHKHQHQ$UWLNHOZXUGHQZHLWHUHUHOHYDQWH
$VSHNWHRGHUNRQNUHWH6WXGLHQLGHQWLIL]LHUWGLHLQZHLWHUH6XFK]\NOHQHLQIORVVHQ
=XU5HFKHUFKHGHU)DFKOLWHUDWXU LQ%H]XJDXI*HQRPH(GLWLQJ LQGHU+XPDQPHGL]LQZXUGHQ
LQVEHVRQGHUHGLH'DWHQEDQNHQ3XE0HGXQG6FRSXVJHQXW]W'LHNRPELQLHUWH6XFKHLQGLH

3XE0HGLVWHLQH0HWDGDWHQEDQNGLH3XEOLNDWLRQHQDXVGHP%HUHLFK%LRPHGL]LQXQG/HEHQVZLVVHQVFKDIWHQUHIHUHQ
]LHUW1DFK(LJHQDQJDEHQYHUIJWVLHEHUUXQG0LOOLRQHQ(LQWUlJHGLHELVLQGLHHU-DKUHRGHUZHLWHU]XUFN
UHLFKHQ1DWLRQDO&HQWHUIRU%LRWHFKQRORJ\,QIRUPDWLRQ	861DWLRQDO/LEUDU\RI0HGLFLQHR-
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
VHQEHLGHQ'DWHQEDQNHQVWHOOWVLFKHUGDVVEHVWLPPWH3HUVSHNWLYHQHWZDDXVGHQ6R]LDOZLV
VHQVFKDIWHQRGHUNRQNUHWH3XEOLNDWLRQHQGLHLQGHUHLQHQRGHUDQGHUHQ'DWHQEDQNQLFKWYRU
KDQGHQ ZDUHQ EHUFNVLFKWLJW ZHUGHQ 'LH /LWHUDWXU XQG 'RNXPHQWHQUHFKHUFKH ]X*HQRPH
(GLWLQJ LQGHU/DQGZLUWVFKDIWXQG IU*HQH'ULYH$QZHQGXQJHQHUIROJWH LQGHQ'DWHQEDQNHQ
:HERI6FLHQFHXQGWHLOZHLVH*RRJOH6FKRODU3ROLF\GRNXPHQWHXQG6WDNHKROGHUVLFKWZHLVHQ
ZXUGHQ EHU HLQH DOOJHPHLQH:HEUHFKHUFKH LGHQWLIL]LHUW$XVZDKONULWHULHQ EHL GHU'XUFKVLFKW
GHU6XFKHUJHEQLVVHZDUHQGLHLQKDOWOLFKH5HOHYDQ]GHV$UWLNHOVGLH4XDOLWlWGHV-RXUQDOVVR
ZLH GLH 7DWVDFKH GDVV $UWLNHO YRU LKUHU 3XEOLNDWLRQ HLQ 3HHU5HYLHZ9HUIDKUHQ GXUFKODXIHQ
KDEHQ$XIJUXQGGHVJURVVHQWKHPDWLVFKHQ8PIDQJVXQGGHU9LHO]DKODQ MlKUOLFKHQ3XEOLND
WLRQHQ ZXUGHQ EHYRU]XJW hEHUEOLFNVDUWLNHO DXVJHZlKOW GLH GHQ )RUVFKXQJVVWDQG ]X HLQHP
7KHPDV\VWHPDWLVFKXQGNULWLVFKDXIDUEHLWHQ
'LH$XVZHUWXQJGHU)DFKOLWHUDWXUHUIROJWHGXUFKGLHEHWHLOLJWHQ)RUVFKHULQQHQXQG)RUVFKHU'LH
DXVJHZlKOWHQ$UWLNHOZXUGHQJHQDXJHOHVHQXQGGLHUHOHYDQWHQ,QKDOWHVRUJIlOWLJDXVJHDUEHL
WHW,P=XJHGHVVHQZXUGHDXFKDXIGLH(LQVFKUlQNXQJHQGHU$XVVDJHNUDIWGHUMHZHLOLJHQ6WX
GLHLGHQWLIL]LHUWGXUFKGLH)DFKDUWLNHOVHOEVWRGHUGXUFKGULWWH$UWLNHOJHDFKWHWJHQDXVRZLHDXI
+HUDXVIRUGHUXQJHQ8QVLFKHUKHLWHQRGHURIIHQJHEOLHEHQH)UDJHQLQ%H]XJDXIHLQHEHVWLPPWH
$QZHQGXQJRGHUDXI*UXQGODJHQZLVVHQ
0LWJOLHGHU GHV3URMHNWWHDPVQDKPHQDXVVHUGHPDQ YHUVFKLHGHQHQ)DFKYHUDQVWDOWXQJHQ WHLO
XPYRQQHXHQ(QWZLFNOXQJHQXQG(LQVFKlW]XQJHQ]XHUIDKUHQXQGPLWGHU)DFKJHPHLQVFKDIW
LQ$XVWDXVFK]XWUHWHQVLHKH6HLWHI
 'LH%HGHXWXQJYRQ*HQRPH(GLWLQJ
4XDOLWDWLYH,QWHUYLHZV
'LH ,QWHUYLHZVKDWWHQ]XP=LHO(UNHQQWQLVVHXQG(LQVFKlW]XQJHQEHUGHQ(LQVDW]YRQ*H
QRPH(GLWLQJLQYHUVFKLHGHQHQ%HUHLFKHQ]XHUKDOWHQGLHEHUGDVLQGHU)DFKOLWHUDWXUSUlVHQ
WLHUWH:LVVHQKLQDXVJHKHQ,QVEHVRQGHUHGLH(LQRUGQXQJGHU%HGHXWXQJGLHVHU7HFKQRORJLHLP
6FKZHL]HU .RQWH[W ZXUGH GXUFK GLH ,QWHUYLHZV DQJHVWUHEW 'LH *HVSUlFKVSDUWQHULQQHQ
XQGSDUWQHUZDUHQ([SHUWLQQHQXQG([SHUWHQIUGLHYHUVFKLHGHQHQ$QZHQGXQJVEHUHLFKHYRQ

6FRSXVLVWHLQH'DWHQEDQNGLH$EVWUDFWVXQG=LWDWLRQHQYRQ)DFKSXEOLNDWLRQHQEHLQKDOWHWXQGDXIGLHMHZHLOLJH2ULJL
QDOSXEOLNDWLRQYHUZHLVW6LHGHFNW/HEHQV1DWXUXQG*HVXQGKHLWVZLVVHQVFKDIWHQVRZLH6R]LDOXQG:LUWVFKDIWVZLV
VHQVFKDIWHQDE6LH LQGH[LHUW-RXUQDOVXQG$UWLNHOGLH3HHU5HYLHZ9HUIDKUHQGXUFKODXIHQ1DFK(LJHQDQJDEHQYHU
IJWVLHEHU0LOOLRQHQ(LQWUlJHXQG0LOOLDUGHQ5HIHUHQ]HQ(OVHYLHUR-
:HERI6FLHQFHELHWHWHLQH5HFKHUFKHREHUIOlFKHXPHLQH9LHO]DKOZLVVHQVFKDIWOLFKHU'DWHQEDQNHQ]XGXUFKVXFKHQ
1DFK(LJHQDQJDEHQYHUIJWGLH'DWHQEDQNEHU(LQWUlJHGLHELV]XUFNUHLFKHQ'DUEHUKLQDXVELHWHWVLHXP
IDQJUHLFKH)XQNWLRQHQLQ%H]XJDXIELEOLRJUDILVFKH$QJDEHQXQG=LWDWLRQVDQDO\VH&ODULYDWH$QDO\WLFVR-
*RRJOH6FKRODU R- LVWHLQH ,QWHUQHWVXFKPDVFKLQH IUYHUVFKLHGHQH$UWHQZLVVHQVFKDIWOLFKHU'RNXPHQWH1HEHQ
EHJXWDFKWHWHQ )DFKDUWLNHOQ DXV ZLVVHQVFKDIWOLFKHQ =HLWVFKULIWHQ OLVWHW VLH DXFK DQGHUH 3XEOLNDWLRQVVRUWHQ DXI 3UH
SULQWV3UlVHQWDWLRQVXQWHUODJHQ WHFKQLVFKH%HULFKWH6WHOOXQJQDKPHQ%FKHUVWXGHQWLVFKH$UEHLWHQ$EVWUDFWVHWF
GLH]XP7HLOQLFKWEHJXWDFKWHWXQGYRQYDULLHUHQGHU4XDOLWlWVLQG
0DQFKH.RPPHQWDUHRGHU$UWLNHOGLHLQGHUYRUOLHJHQGHQ$UEHLW]XU,OOXVWUDWLRQEHVWLPPWHUJHVHOOVFKDIWOLFKHU'LVNXUVH
KHUDQJH]RJHQZXUGHQ VLQG NHLQ 3HHU5HYLHZ9HUIDKUHQ GXUFKODXIHQ$XFK6WHOOXQJQDKPHQ YRQZLVVHQVFKDIWOLFKHQ
,QVWLWXWLRQHQ$NDGHPLHQRGHU.RPPLVVLRQHQZHUGHQRIW QLFKW LQDQRQ\PHQ3HHU5HYLHZ9HUIDKUHQEHJXWDFKWHW VLH
ZXUGHQEHLHQWVSUHFKHQGHU4XDOLWlWGHQQRFKKHUDQJH]RJHQ
'DV©([SHUWH6HLQLVWNHLQHSHUVRQDOH(LJHQVFKDIWRGHU)lKLJNHLWVRQGHUQHLQH=XVFKUHLEXQJª%RJQHUHWDO
 GLH HWZD GLH LQWHUYLHZIKUHQGHQ )RUVFKHULQQHQ XQG )RUVFKHU VRZLH JHVHOOVFKDIWOLFKH .HQQ]HLFKQXQJVSUR]HVVH
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,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJYRQ*HQRPH(GLWLQJ 
*HQRPH(GLWLQJLQGHU+XPDQPHGL]LQ/DQGZLUWVFKDIWRGHUIU*HQH'ULYH$QZHQGXQJHQVR
ZLHJHVHOOVFKDIWOLFKH6WDNHKROGHU
'LH YRUOLHJHQGH 6WXGLH GHILQLHUW ([SHUWLQQHQ XQG ([SHUWHQ DOV 3HUVRQHQ GLH VHOEVW ZLVVHQ
VFKDIWOLFK LP)HOG XQG DQ NRQNUHWHQ(QWZLFNOXQJHQ XQG$QZHQGXQJHQ DUEHLWHQ RGHU XPIDV
VHQG EHU GDV MHZHLOLJH )HOG XQG GDPLW YHUEXQGHQH$QZHQGXQJHQ JHDUEHLWHW KDEHQ 'LHVH
'HILQLWLRQ XPIDVVW JUXQGODJHQ XQG DQZHQGXQJVRULHQWLHUW )RUVFKHQGH ZHOFKH XQWHU (LQVDW]
YRQ*HQRPH(GLWLQJQHXHV:LVVHQ VFKDIIHQRGHU NRQNUHWH(QWZLFNOXQJHQYRUDQWUHLEHQRGHU
ZHOFKHGLH(QWZLFNOXQJXQG$XVZLUNXQJHQYRQEHVWLPPWHQZLVVHQVFKDIWOLFKHQ%HVWUHEXQJHQ
XQWHUVXFKHQ XQG DQDO\VLHUHQ $XVVHUGHP XPIDVVWH GLHVH 'HILQLWLRQ 8QWHUQHKPHULQQHQ XQG
8QWHUQHKPHUGLHGDPLW]XVDPPHQKlQJHQGH,QQRYDWLRQHQYHUPDUNWHQRGHUIULKUH3URGXNWLRQ
QXW]HQhEHUGHQ.UHLVGLHVHU3HUVRQHQKLQDXVZXUGHQZHLWHUHJHVHOOVFKDIWOLFKH6WDNHKROGHU
LGHQWLIL]LHUWEHLVSLHOVZHLVH$NWHXULQQHQXQG$NWHXUHGHU|IIHQWOLFKHQ9HUZDOWXQJRGHUGHU3ROL
WLN9HUWUHWHULQQHQXQG9HUWUHWHUGHU=LYLOJHVHOOVFKDIWXQGYRQ ,QWHUHVVHQYHUElQGHQVRZLHSR
WHQ]LHOOYRQ)RUVFKXQJVXQG(QWZLFNOXQJVWlWLJNHLWEHWURIIHQH*UXSSHQ
'LH ,GHQWLILNDWLRQ SRWHQ]LHOOHU *HVSUlFKVSDUWQHULQQHQ XQG SDUWQHU HUIROJWH EHU 2QOLQH
UHFKHUFKHQ LP9HUODXIGHU/LWHUDWXUDUEHLWEHUGLH%HJOHLWJUXSSHVRZLHEHU,QWHUYLHZSDUWQH
ULQQHQXQGSDUWQHUVHOEVW9RUGHQ,QWHUYLHZVZXUGHQGLHLQWHUYLHZWHQ3HUVRQHQEHUGDV3UR
MHNWGDV7KHPDGHV ,QWHUYLHZVVRZLHGLHZHLWHUH'DWHQYHUDUEHLWXQJVFKULIWOLFKXQGPQGOLFK
DXIJHNOlUWXQGHLQHVFKULIWOLFKHLQIRUPLHUWH(LQZLOOLJXQJ]XU7HLOQDKPHHLQJHKROW'LH,QWHUYLHZV
ZXUGHQDOV7HOHIRQLQWHUYLHZVJHSODQWXQGGXUFKJHIKUW
'LH,QWHUYLHZVPLW([SHUWLQQHQXQG([SHUWHQVRZLHZHLWHUHQ6WDNHKROGHUQZXUGHQDOVTXDOLWDWL
YH ,QWHUYLHZVJHVWDOWHWGLHVLFKGXUFKRIIHQXQGQHXWUDO IRUPXOLHUWH)UDJHQDXV]HLFKQHQ(V
ZXUGHQ NHLQH$QWZRUWP|JOLFKNHLWHQ YRUJHJHEHQXQGGLH ,QWHUYLHZIKUXQJZDU ]XUFNKDOWHQG
XP GDV$QWZRUWYHUKDOWHQ QLFKW ]X EHHLQIOXVVHQ 'XUFK JH]LHOWHV1DFKIUDJHQ XQG$XIEULQJHQ
YRQ $VSHNWHQ GLH IU GLH %HDQWZRUWXQJ GHU )UDJHVWHOOXQJ UHOHYDQW ZDUHQ ZXUGH GHU *H
VSUlFKVIOXVVDXIUHFKWHUKDOWHQ'HURIIHQJHKDOWHQH/HLWIDGHQGLHVHU8QWHUVXFKXQJWKHPDWLVLHUWH
XQWHUVFKLHGOLFKH7KHPHQXQG$VSHNWHGHU1XW]XQJYRQ*HQRPH(GLWLQJLQGHQ$QZHQGXQJV
EHUHLFKHQ(UEHWUDIGLH$UWXQG:HLVHGHV(LQVDW]HVYRQ*HQRPH(GLWLQJ LPHLJHQHQ)DFK
RGHU$UEHLWVEHUHLFKQHXH0|JOLFKNHLWHQXQG+HUDXVIRUGHUXQJHQVRZLH&KDQFHQXQG5LVLNHQ
GLH VLFKGDGXUFKHUJHEHQ9HUlQGHUXQJHQYRQ$UEHLWVSUR]HVVHQXQG RUJDQLVDWLRQVRZLHGLH
%HXUWHLOXQJYHUVFKLHGHQHU(LQVDW]]ZHFNH'HU)UDJHQNDWDORJIUGHQ,QWHUYLHZOHLWIDGHQEDXWH
DXI GLH IRUVFKXQJVOHLWHQGH)UDJHVWHOOXQJ VRZLHGLH(LQVLFKWHQDXVGHP/LWHUDWXUVWXGLXPDXI
'LH/HLWIlGHQZXUGHQQLFKWVWDUUDQJHZDQGWVRQGHUQ MHQDFK7KHPDXQGLQWHUYLHZWHU3HUVRQ
DQJHSDVVW ,QGHU ,QWHUYLHZVLWXDWLRQVHOEVWYHUZHQGHWHQGLH ,QWHUYLHZIKUHQGHQGHQ/HLWIDGHQ
HEHQIDOOVIOH[LEHOJHPlVVGHP5HGHIOXVVXQGGHUEHUHLWVJHJHEHQHQ,QIRUPDWLRQHQ

]%7LWHOYHUJDEHYRUQHKPHQ'XUFKGLHJHVHOOVFKDIWOLFKH$QHUNHQQXQJLKUHU([SHUWLVHVLQG:LVVHQXQG0HLQXQJYRQ
([SHUWLQQHQXQG([SHUWHQZLUNPlFKWLJHUDOVGLHDQGHUHU%UJHULQQHQXQG%UJHU
 4XDOLWDWLYH /HLWIDGHQLQWHUYLHZV KDEHQ GHQ 9RUWHLO GDVV EHVWLPPWH 7KHPHQ LQ %H]XJ DXI *HQRPH (GLWLQJ JH]LHOW
DQJHVSURFKHQZHUGHQRKQHGLH$QWZRUWHQGHU LQWHUYLHZWHQ3HUVRQHQDXI YRUJHJHEHQH.DWHJRULHQ IHVW]XOHJHQ%H
IUDJWH3HUVRQHQN|QQHQ8QHUZDUWHWHVSUHLVJHEHQXQG'LQJHDQVSUHFKHQGLHGHQ%HIUDJHQGHQ]XYRUZRP|JOLFKQRFK
QLFKWEHNDQQWZDUHQRGHUGLHDOVQLFKW UHOHYDQWHUDFKWHWZXUGHQ )URVFKDXHU	/XHJHU4XDOLWDWLYH/HLWIDGHQ
LQWHUYLHZVELHWHQVRPLW5DXPIU1HXHVZDVKLQVLFKWOLFKGHVVLFKUDVDQWHQWZLFNHOQGHQ%HUHLFKHVGHV*HQRPH(GL
WLQJV YRQ9RUWHLO LVW*OHLFK]HLWLJ VWUXNWXULHUHQGLH/HLWIUDJHQEH]LHKXQJVZHLVH WKHPHQGLH*HVSUlFKHVRZHLW GDVV
HLQH9HUJOHLFKEDUNHLW]ZLVFKHQYHUVFKLHGHQHQ,QWHUYLHZVHLQIDFKHUP|JOLFKLVW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LH ,QWHUYLHZVZXUGHQDXIJHQRPPHQ$XGLRXQGDXV]XJVZHLVH WUDQVNULELHUW'LH IUGLH8Q
WHUVXFKXQJ ]HQWUDOHQ ,QIRUPDWLRQHQ ZXUGHQ HQWODQJ HLQHU$XVZHUWXQJVWDEHOOH ]XVDPPHQJH
IDVVW3UlJQDQWH6lW]HZXUGHQGDEHLZRUWZ|UWOLFK]LWLHUWXQGJHJHEHQHQIDOOVVSUDFKOLFKJHJOlW
WHWRKQHMHGRFKGHUHQ$XVVDJHQ]XYHUlQGHUQ
 *HVHOOVFKDIWOLFKH3HUVSHNWLYHQ6WDNHKROGHU:RUNVKRSV
*HQWHFKQLNXQGGLHGDPLWYHUNQSIWHQ0|JOLFKNHLWHQXQG5LVLNHQVRUJHQVHLW-DKU]HKQWHQIU
JHVHOOVFKDIWOLFKH'LVNXVVLRQHQ'LH%HUFNVLFKWLJXQJXQWHUVFKLHGOLFKHUJHVHOOVFKDIWOLFKHU3HU
VSHNWLYHQZXUGH LQ GHU9HUJDQJHQKHLW LPPHUZLHGHU YHUQDFKOlVVLJW HWZD LQ%H]XJ DXI JHQ
WHFKQLVFKPRGLIL]LHUWH2UJDQLVPHQLQGHU/DQGZLUWVFKDIW'DGXUFKVLQGVWDUUHJHVHOOVFKDIWOLFKH
)URQWHQ HQWVWDQGHQ GLH HLQH XPIDVVHQGH RIIHQH XQG NRQVWUXNWLYH 'LVNXVVLRQ HUVFKZHUHQ
'HYRV0DHVHHOH5HKHXO6SH\EURHFN	:DHOH)UHZHUHWDO$XFKYHUVFKLHGH
QH.RQ]HSWHGHU7HFKQLNIROJHQDEVFKlW]XQJ$EHOV+HQQHQVRZLH.RQ]HSWHYRQ
YHUDQWZRUWXQJVEHZXVVWHU)RUVFKXQJXQG,QQRYDWLRQXQWHUVWUHLFKHQGLH%HGHXWXQJYRQ3DUWL]L
SDWLRQ XQG IUK]HLWLJHU (LQELQGXQJ YRQ%UJHULQQHQ XQG%UJHUQ LQ (QWVFKHLGXQJVSUR]HVVH
GLH)RUVFKXQJXQG,QQRYDWLRQEHWUHIIHQ2ZHQ%HVVDQW	+HLQW]6WLOJRH2ZHQ	0DF
QDJKWHQ9RQ6FKRPEHUJ
8PJHVHOOVFKDIWOLFKH3HUVSHNWLYHQDXIGDV7KHPDLQGLH6WXGLHGLUHNWPLWHLQ]XEH]LHKHQZXU
GHQ ]ZHL6WDNHKROGHU:RUNVKRSV LQ GHU6FKZHL] GXUFKJHIKUW'LH:RUNVKRSV ]LHOWHQ GDEHL
QLFKWQRWZHQGLJHUZHLVHDXIHLQHQ.RQVHQVDEVRQGHUQVROOWHQHLQHQNRQVWUXNWLYHQ$XVWDXVFK
PLW GHP 7KHPD DQVWRVVHQ XQG YHUVFKLHGHQH JHVHOOVFKDIWOLFKH 3RVLWLRQHQ GHXWOLFK PDFKHQ
'LHVH:RUNVKRSV VWHOOHQ HLQHQ HUVWHQ 6FKULWW HLQHU P|JOLFKHQ ZHLWHUHQ XPIDVVHQGHUHQ XQG
OlQJHUIULVWLJHQ|IIHQWOLFKHQ'HEDWWHGDU:HLWHUH)ROJHSURMHNWHXQGLQLWLDWLYHQVROOWHQGLH5HIOH
[LRQ XQG'LVNXVVLRQ ]XP7KHPD*HQRPH(GLWLQJ XQG GHQ$XVWDXVFK YHUVFKLHGHQHU JHVHOO
VFKDIWOLFKHU*UXSSHQ]XGLHVHP7KHPDIRUFLHUHQVLHKH$EVFKQLWW
$OV 6WDNHKROGHU JHOWHQ KLHU 3HUVRQHQ GLH YRQ PLW *HQRPH (GLWLQJ0HWKRGHQ YHUNQSIWHQ
WHFKQRORJLVFKHQ (QWZLFNOXQJHQ XQG GDUDXV HQWVWHKHQGHQ $QZHQGXQJHQ EHWURIIHQ VLQG
XQGRGHUGLH(LQIOXVVDXIGLH(QWZLFNOXQJXQG$QZHQGXQJQHKPHQN|QQHQ6FKLOOHU:LQWHUV
+DQVRQ	$VKH 'LH%HWURIIHQKHLWZLHDXFKGHUHQ(LQIOXVV N|QQHQGDEHL JDQ]XQWHU
VFKLHGOLFKH )RUPHQ DQQHKPHQ -H QDFK$QZHQGXQJVIHOG EHUVFKQHLGHQ XQG XQWHUVFKHLGHQ
VLFK GLH UHOHYDQWHQ6WDNHKROGHU LQ HLQHPJHZLVVHQ0DVV'HU )RNXV EHL GHU (LQODGXQJ YRQ
6WDNHKROGHUQODJDXVSUDJPDWLVFKHQ*UQGHQDXI0LWJOLHGHUQYRQEHUHLWVIRUPHOORUJDQLVLHUWHQ
VR]LDOHQ*UXSSHQRGHU3HUVRQHQDXVLQVWLWXWLRQHOOHQ=XVDPPHQKlQJHQ
'LH:RUNVKRSVVROOWHQGLH6LFKWZHLVHQGHUYHUVFKLHGHQHQ6WDNHKROGHUDXI*HQRPH(GLWLQJLQ
HLQHPEHVWLPPWHQ$QZHQGXQJVIHOGVLFKWEDUPDFKHQYRUOlXILJH3URMHNWHUJHEQLVVHGLVNXWLHUHQ
XQGGHP.RQVRUWLXPGLH0|JOLFKNHLWJHEHQ)HHGEDFN]XHUKDOWHQ(QWODQJGLHVHUEHLGHQ=LHOH
ZXUGHGDV'HVLJQXQG3URJUDPPGHU:RUNVKRSVJHVWDOWHWXQG MHQDFK7KHPDZHLWHUDQJH
SDVVW'LH:RUNVKRSVERWHQVRHLQHUVHLWV$EVFKQLWWHLQGHQHQVLFKGLH7HLOQHKPHQGHQPRGH
ULHUW GXUFK GDV 3URMHNWWHDP HQWODQJ RIIHQHU /HLWIUDJHQ EHU GDV EHKDQGHOWH 7KHPD DXVWDX

*HVHOOVFKDIWOLFKH6LFKWZHLVHQNRQQWHQDXFKGXUFKGLH$XVZHUWXQJGHUYRUKDQGHQHQ/LWHUDWXUXQG6WHOOXQJQDKPHQ
LGHQWLIL]LHUWZHUGHQ
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,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJYRQ*HQRPH(GLWLQJ 
VFKHQNRQQWHQ6RZXUGHDQJHUHJWGLHHLJHQHQ6LFKWZHLVHQHLQ]XEULQJHQXQGGLHGHUDQGHUHQ
]X UHIOHNWLHUHQ$QGHUHUVHLWVJDEHV3UlVHQWDWLRQHQXQG%HLWUlJHGXUFKGDV3URMHNWWHDPXQG
HLQJHODGHQH([SHUWLQQHQXQG([SHUWHQGLHGHQ'LVNXVVLRQHQ]XP7HLOHLQHQVWlUNHUHQWKHPD
WLVFKHQ)RNXVJDEHQ'LH'LVNXVVLRQGHU3URMHNWHUJHEQLVVHNRQ]HQWULHUWVLFKDXIGLHXQPLWWHO
EDUHQ5HDNWLRQHQ GHU7HLOQHKPHQGHQ DXI GLH$XVIKUXQJHQ DXIP|JOLFKH /HHUVWHOOHQ LQ GHU
%HDUEHLWXQJ GHV 7KHPDV VRZLH DXI GLH %HXUWHLOXQJ GHU GXUFK GDV 3URMHNWWHDP HUDUEHLWHWHQ
,QIRUPDWLRQHQ,P:RUNVKRS]XU.HLPEDKQWKHUDSLHZXUGHDXVVHUGHPGLVNXWLHUWZLHHLQHEUHLWH
JHVHOOVFKDIWOLFKH 'LVNXVVLRQ YRQ *HQRPH (GLWLQJ$QZHQGXQJHQ LQ GHU 6FKZHL] DXVVHKHQ
N|QQWHXQGZHOFKH5DKPHQEHGLQJXQJHQXQG5HVVRXUFHQIUGHUHQ,QLWLLHUXQJXQG8PVHW]XQJ
QRWZHQGLJZlUHQ
'LH ]ZHL 6WDNHKROGHU:RUNVKRSVZXUGHQ LP+DXV GHU$NDGHPLHQ LQ %HUQ GXUFKJHIKUW 6LH
GDXHUWHQ MHZHLOVYRQFD8KUELV8KUXQGEHVWDQGHQDXVHLQXQGEHUOHLWHQGHQ
3UlVHQWDWLRQHQXQGXQWHUVFKLHGOLFKJHVWDOWHWHQ'LVNXVVLRQVUXQGHQVLHKH7DE
7DE 6WDNHKROGHU:RUNVKRSV
7LWHO Keimbahntherapie und Genome Editing Genome Editierung für Landwirtschaft und 
Lebensmittelproduktion: Perspektiven für die 
Schweiz nach dem EuGH-Urteil 
'DWXP 2NWREHU 1RYHPEHU
'XUFKIKUXQJ ,QVWLWXWIU+|KHUH6WXGLHQ$OH[DQGHU/DQJ
(ULFK*ULHVVOHU	.DWKROLVFKH3ULYDWXQLYHUVLWlW
/LQ]/XNDV.DHOLQ
7HFKQLVFKH8QLYHUVLWlW*UD]$UPLQ6S|N
&DUROLQH+DPPHU	8QLYHUVLWlW/X]HUQ
0DOWH*UXEHU
7HLOQHKPHQGH $FKW6WDNHKROGHUDXV:LVVHQVFKDIW
=LYLOJHVHOOVFKDIWXQG|IIHQWOLFKHU9HUZDOWXQJ
VRZLH]ZHL9HUWUHWHULQQHQXQG9HUWUHWHUYRQ
7$6:,66
6WDNHKROGHUDXV3IODQ]HQIRUVFKXQJ
3IODQ]HQ]FKWXQJ/DQGZLUWVFKDIW/HEHQV
XQG)XWWHUPLWWHOKHUVWHOOXQJ/HEHQVPLWWHOKDQGHO
=LYLOJHVHOOVFKDIWXQGDQGHUHQ%HUHLFKHQVRZLH
]ZHL9HUWUHWHULQQHQXQG9HUWUHWHUYRQ7$6:,66
7KHPHQ .HLPEDKQHLQJULIIHEHLP0HQVFKHQIU7KHUDSLH
XQG2SWLPLHUXQJ
x %HGHXWXQJYRQ.HLPEDKQWKHUDSLHIU
,QGLYLGXHQ0HGL]LQXQG*HVHOOVFKDIW
6FKZHL]
x 'LVNXVVLRQHLQHUYRUOlXILJHQ%HULFKWVIDVVXQJ
x 1RWZHQGLJH5DKPHQEHGLQJXQJHQHLQHU
JXWHQJHVHOOVFKDIWOLFKHQ'HEDWWH
*HQRPH(GLWLQJLQ3IODQ]HQ]XFKWXQG
/HEHQVPLWWHOYHUDUEHLWXQJ
x 3RWHQ]LDOHXQG+HUDXVIRUGHUXQJHQYRQ
*HQRPH(GLWLQJ
x 5HFKWOLFKSROLWLVFKHV6]HQDULRIUGLH
$QZHQGXQJYRQ*HQRPH(GLWLQJLQGHU
6FKZHL]HU/DQGZLUWVFKDIWXQG
/HEHQVPLWWHOSURGXNWLRQ±%HGHXWXQJGHV
(X*+8UWHLOV
x0|JOLFKNHLWVUlXPHXQG+HUDXVIRUGHUXQJHQ
IUGLH6FKZHL]HU:LUWVFKDIW3ROLWLNXQG
)RUVFKXQJ

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LH:RUNVKRSVZXUGHQGHWDLOOLHUWSURWRNROOLHUW'LH3URWRNROOHGLHQWHQDOVHLQHZHLWHUH,QIRUPD
WLRQVJUXQGODJH XPGLH$XVHLQDQGHUVHW]XQJPLW GHP MHZHLOLJHQ7KHPD]XHUJlQ]HQRGHU ]X
HUZHLWHUQYRQGHQ6WDNHKROGHUQDQJHVSURFKHQH7KHPHQZXUGHQ]XP7HLODXFKQDFKUHFKHU
FKLHUWXQGHUDUEHLWHW'DUEHUKLQDXVVLQGLKUH3HUVSHNWLYHQXQG0HLQXQJHQDXFKGLUHNWLQGHQ
HQWVSUHFKHQGHQ%HULFKWVWHLOHQNHQQWOLFKJHPDFKWLQHLJHQHQ.lVWHQXQGLP)OLHVVWH[WLPOHW]
WHUHQ)DOOZLUGPLWGHP.U]HOSHWDXIGLH6WDNHKROGHU:RUNVKRSVDOV4XHOOHYRQ,QIRUPDWLR
QHQRGHU$XVVDJHQYHUZLHVHQ
 $QDO\VHGHUUHFKWOLFKHQ5DKPHQEHGLQJXQJHQ
'LH$QDO\VH GHU UHFKWOLFKHQ 5DKPHQEHGLQJXQJHQ EHUFNVLFKWLJW GLH GLIIHUHQ]LHUWH UHFKWOLFKH
/DJHGHUXQWHUVFKLHGOLFKHQ$QZHQGXQJVJHELHWHYRQ*HQRPH(GLWLQJDXFKZHLO LQGHQXQWHU
VFKLHGOLFKHQ)HOGHUQPLWXQWHUDEZHLFKHQGHQRUPDWLYH3UlPLVVHQXQG$UJXPHQWDWLRQVVWUXNWX
UHQ H[LVWLHUHQ ,P =HQWUXP GHU$QDO\VH XQG %HXUWHLOXQJ VWHKW GLH 5H]HSWLRQ UHFKWVZLVVHQ
VFKDIWOLFKHUVRZLHLQWHUGLV]LSOLQlUHU)DFKEHLWUlJH
'LH$QDO\VHJOLHGHUWH VLFK LQEHUJUHLIHQGH$QZHQGXQJVIHOGHUGHU6WXGLH LQ+XPDQPHGL]LQ
/DQGZLUWVFKDIWXQG*HQH'ULYHVZREHLLQQHUKDOEGLHVHU)HOGHU6FKZHUSXQNWHJHVHW]WZXUGHQ
,QGHU+XPDQPHGL]LQZXUGHQ;HQRWUDQVSODQWDWLRQXQG.HLPEDKQWKHUDSLHPLWHLQHP)RNXVDXI
(PEU\RQHQIRUVFKXQJ DQDO\VLHUW LQ GHU /DQGZLUWVFKDIW GLH UHFKWOLFKH (LQEHWWXQJ YRQ 3IODQ
]HQXQG7LHU]XFKW'DUEHUKLQDXVZXUGHQLPPDWHULDOJWHUUHFKWOLFKH$VSHNWHEHUFNVLFKWLJW
(LQ9HUJOHLFKGHU MHZHLOLJHQ$QZHQGXQJVXQG5HJHOXQJVNRQWH[WHNDQQ LQVRZHLWGD]XEHLWUD
JHQ]XHLQHUNRKlUHQWHQUHFKWOLFKHQ%HKDQGOXQJGHV*HVDPWWKHPDV]XJHODQJHQ,QGLHVHP
=XVDPPHQKDQJ HUVFKHLQW HV GXUFKDXV ]ZHFNPlVVLJ EHUHLWV DXI GHU (EHQH GHU UHFKWOLFKHQ
%HZHUWXQJQHEHQUHFKWVZLVVHQVFKDIWOLFKHQDXFK WHFKQLNVR]LRORJLVFKH%HVFKUHLEXQJHQHLQ]X
EH]LHKHQZHOFKHGHQ%HVRQGHUKHLWHQQHXHU7HFKQRORJLHQPLWHQWVSUHFKHQGHQ%HJULIIVELOGXQ
JHQ5HFKQXQJ WUDJHQ N|QQHQ6R NDQQEHLVSLHOVZHLVHGLH WHFKQLVFKH(U]HXJXQJ YRQQDWXU
LGHQWLVFKHQ3URGXNWHQHWZDDOVHLQHQHXDUWLJH9HUVFKPHO]XQJYRQQDWUOLFKHQXQGDUWLIL]LHOOHQ
PLWKLQ©ELRDUWLIL]LHOOHQª$QWHLOHQJHGHXWHWZHUGHQLQZHOFKHUVLFKGLH©6SXUGHV0DFKHQVª]X
QHKPHQGYHUIOFKWLJW(LQHVROFKH%HREDFKWXQJNDQQVFKOLHVVOLFKGLH9HUPXWXQJVWW]HQGDVV
GDV*HQWHFKQLNUHFKWGHQQHXHQ5HJHOXQJVJHJHQVWDQGGHV*HQRPH(GLWLQJVQLFKWPHKUYROO
VWlQGLJHUIDVVHQNDQQXQGHVIROJOLFKHLQHUHLJHQVWlQGLJHQ5HJXOLHUXQJEHGDUI
7KHPHQEHUJUHLIHQGH 6FKOVVHOIUDJHQ ZXUGHQ KHUDXVJHDUEHLWHW GHUHQ HLQKHLWOLFKH %HKDQG
OXQJ]XHLQHUYHUEHVVHUWHQ.RKlUHQ]LQGHQHLQ]HOQHQ5HJHOXQJVIHOGHUQEHL]XWUDJHQYHUPDJ
'DEHL ODVVHQ VLFK LQ GHU UHFKWOLFKHQ$XVHLQDQGHUVHW]XQJ XP *HQRPH (GLWLQJ JHQHUHOO GUHL
XQWHUVFKLHGOLFKH $UJXPHQWDWLRQVZHLVHQ XQWHUVFKHLGHQ  NRQVHTXHQWLDOLVWLVFKRULHQWLHUWH
%HZHUWXQJHQGHV9HUKlOWQLVVHVYRQ5LVLNRXQG1XW]HQPRUDOLVFKUHFKWOLFKH%HZHUWXQJHQ

'LHVH8QWHUVFKLHGHUHLFKHQELVLQJUXQGOHJHQGH%HUHLFKHJHQHUHOOHU%HJULIIVEHVWLPPXQJHQKLQHLQ$XIIlOOLJLVW]XP
%HLVSLHO GLH LQ GHU ODQGZLUWVFKDIWOLFKHQ /HEHQVPLWWHOSURGXNWLRQ DNWXHOOH7HQGHQ] EHLP(LQVDW] YRQ*HQRPH(GLWLQJ
GDUDXI]XYHUZHLVHQGDVVGLHVH LP(UJHEQLV©QDWXULGHQWLVFKHª3URGXNWHXQGVRPLWNHLQHJHQWHFKQLVFKYHUlQGHUWHQ
2UJDQLVPHQ *92 LP6LQQH GHV*HQWHFKQLNUHFKWV HU]HXJH'HPJHJHQEHU VWHKW LP KXPDQPHGL]LQLVFKHQ$QZHQ
GXQJVEHUHLFKDXVVHU=ZHLIHO GDVV*HQRPH(GLWLQJDOVHLQH WHFKQLVFKH)RUWHQWZLFNOXQJ LQVEHVRQGHUH IU GLH*HQ
WKHUDSLHJHOWHQNDQQ
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,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJYRQ*HQRPH(GLWLQJ 
DXIJUXQGYRQ6WDWXVEHVWLPPXQJHQZLHHWZD0HQVFKHQZUGHRGHU:UGHGHU.UHDWXULP
HQJHUHQ6LQQH MXULVWLVFKH$EZlJXQJHQYRQNROOLGLHUHQGHQ*UXQGIUHLKHLWHQXQG(LQJULIIVYHUER
WHQ]XP6FKXW]EHVWLPPWHU/HEHZHVHQRGHU5HFKWVJWHU
 'HUHWKLVFKH'LVNXUV$QDO\VHYRQ6WHOOXQJQDKPHQ
'LH(QWZLFNOXQJXQG$QZHQGXQJYRQ*HQRPH(GLWLQJJHKWPLW'LVNXVVLRQHQGHUHWKLVFKHQ%H
ZHUWXQJGLHVHU7HFKQRORJLHXQGLKUHUNRQNUHWHQ$QZHQGXQJVSUD[LVHLQKHU,QGHQOHW]WHQ-DK
UHQKDWHLQHJDQ]H5HLKHLQVWLWXWLRQHOOYHUDQNHUWHU*UXSSHQXQG*UHPLHQ]%QDWLRQDOH(WKL
NUlWHHWKLVFKH%HXUWHLOXQJHQYRQ*HQRPH(GLWLQJXQGHLQLJHUNRQNUHWHU$QZHQGXQJVIlOOHYRU
JHOHJW
8PGHQHWKLVFKHQ'LVNXUV]X*HQRPH(GLWLQJLQGHQ%OLFN]XQHKPHQZXUGHQGLHVH6WHOOXQJ
QDKPHQJHVDPPHOWXQGV\VWHPDWLVFKDXVJHZHUWHW(QWVSUHFKHQGGHP$XIWUDJYRQ7$6:,66
ODJ GHU )RNXV DXI 6WHOOXQJQDKPHQ ]X*HQRPH (GLWLQJ$QZHQGXQJHQ LQ GHU +XPDQPHGL]LQ
YDVRPDWLVFKH*HQWKHUDSLHXQG.HLPEDKQWKHUDSLH'LH6WHOOXQJQDKPHQZXUGHQXQWHUVXFKW
DXI LKUH)RUPLKUH$GUHVVDWLQQHQXQG$GUHVVDWHQGLHYHUZHQGHWHQ%HJULIIHXQGGLHJHWURIIH
QHQ8QWHUVFKHLGXQJHQ,P=HQWUXPGHU$QDO\VHVWDQGHQGLHYRUJHEUDFKWHQ$UJXPHQWHXQGGLH
DXVJHVSURFKHQHQ(PSIHKOXQJHQ'HU5ROOHYRQ0RUDWRULHQGLHELVODQJQRUPDWLYQLFKWKLQUHL
FKHQGXQWHUVXFKWZRUGHQLVWJDOWEHVRQGHUH$XIPHUNVDPNHLWKLQVLFKWOLFKGHU)UDJHZDVJHQDX
GXUFK0RUDWRULXPVIRUGHUXQJHQJHZRQQHQZLUG
'LHVH$VSHNWHGHUHLQ]HOQHQ6WHOOXQJQDKPHQZXUGHQ]XQlFKVWLQHLQHWDEHOODULVFKH)RUPJH
EUDFKWXPHLQHQhEHUEOLFN]XJHZLQQHQXQGHLQHEHVVHUH9HUJOHLFKEDUNHLWKHU]XVWHOOHQ,QGHU
)ROJHZXUGHQGLHJHVDPPHOWHQ ,QIRUPDWLRQHQQDFKGHQXQWHUVFKLHGOLFKHQ)UDJHQ LP%HULFKW
JHRUGQHW 0LW GLHVHP 9RUJHKHQ NRQQWH VLFKHUJHVWHOOW ZHUGHQ GDVV DOOH %HJULIIH XQG 8QWHU
VFKHLGXQJHQVRZLH$UJXPHQWHXQG(PSIHKOXQJHQGLHYRQGHQLQVWLWXWLRQHOOHQ$NWHXULQQHQXQG
$NWHXUHQYRUJHEUDFKWZXUGHQEHUFNVLFKWLJWZHUGHQ$OVLQVWLWXWLRQHOOH$NWHXULQQHQXQG$NWHX
UH ]lKOHQ KLHU QDWLRQDOH (WKLNUlWH XQG NRPPLVVLRQHQ $NDGHPLHQ GHU :LVVHQVFKDIWHQ YHU
VFKLHGHQHU6WDDWHQ XQG /lQGHU LQWHUQDWLRQDOH VXSUDQDWLRQDOH XQG QDWLRQDOH.RQVRUWLHQ XQG
%HUDWXQJVJUHPLHQ VRZLH SULYDWH JHPHLQQW]LJH 2UJDQLVDWLRQHQ $XIJUXQG GLHVHU $XVZDKO
NRQQWHQ VRZRKO HLQH 6\QWKHVH GHU 6WHOOXQJQDKPHQ HUVWHOOW ZHUGHQ DOV DXFK GLH UHOHYDQWHQ
%HJULIIHXQG$UJXPHQWHZHFKVHOVHLWLJJHSUIWZHUGHQ6FKOLHVVOLFKHUP|JOLFKWHGLHVHV9RUJH
KHQHLQHXPIDVVHQGH=XVDPPHQVFKDXGHVJHJHQZlUWLJHQHWKLVFKHQ'LVNXUVHVEHU*HQRPH
(GLWLQJLQGHU+XPDQPHGL]LQ
 gNRQRPLVFKH,PSOLNDWLRQHQ([SORUDWLYH
8QWHUQHKPHQVEHIUDJXQJ
'LH1XW]XQJYRQ*HQRPH(GLWLQJ9HUIDKUHQ LVWPLWZLUWVFKDIWOLFKHQ ,QWHUHVVHQXQG(UZDUWXQ
JHQYHUEXQGHQ%ULQHJDUHWDO,P5DKPHQGHU6WXGLHZXUGHPLWWHOVH[SORUDWLYHU8QWHU
QHKPHQVEHIUDJXQJ GDUDXI DEJH]LHOW HLQHQ TXDOLWDWLYHQ hEHUEOLFN EHU GLH 3HUVSHNWLYH YRQ
6FKZHL]HU8QWHUQHKPHQDXI*HQRPH(GLWLQJXQGEHUGDPLW YHUEXQGHQH|NRQRPLVFKH$XV
ZLUNXQJHQ]XHUODQJHQGLHJHQDXHQ)UDJHVWHOOXQJHQZHUGHQLQ.DSLWHOHU|UWHUW=XGLHVHP
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
=ZHFN ZXUGH HLQ )UDJHERJHQ HUVWHOOW XQG RQOLQH DQ UHOHYDQWH 6FKZHL]HU 8QWHUQHKPHQ YHU
VDQGW'DV8QWHUVXFKXQJVGHVLJQZXUGHEHZXVVWH[SORUDWLYDQJHOHJW,P5DKPHQGHU0|JOLFK
NHLWHQLP.RQWH[WGHV*HVDPWSURMHNWHVZDUHVXQP|JOLFK±XQGDXFKQLFKWDQJHVWUHEW±HLQH
UHSUlVHQWDWLYH TXDQWLWDWLYH 8QWHUQHKPHQVEHIUDJXQJ YRU]XOHJHQ 9LHOPHKU VROOWHQ HUVWH (LQ
VLFKWHQLQSRWHQ]LHOOHZLUWVFKDIWOLFKH$XVZLUNXQJHQJHVFKDIIHQVRZLH$QKDOWVSXQNWHIUZHLWHUH
hEHUOHJXQJHQXQG8QWHUVXFKXQJHQ LGHQWLIL]LHUWZHUGHQ'LH(UJHEQLVVHXQGGLH*UHQ]HQGHU
$XVVDJHNUDIWGHU8PIUDJHPVVHQYRUGLHVHP+LQWHUJUXQGEHWUDFKWHWZHUGHQ
'HU)UDJHERJHQEHVWDQGDXVHLQHP0L[DQJHVFKORVVHQHQXQGRIIHQHQ)UDJHQ'LHJHVFKORV
VHQHQ)UDJHQ VROOWHQ HLQH JXWH9HUJOHLFKEDUNHLW GHU'DWHQ GHU WHLOQHKPHQGHQ8QWHUQHKPHQ
HUP|JOLFKHQGLHRIIHQHQ)UDJHQGHQ8QWHUQHKPHQGLH0|JOLFKNHLWJHEHQ LKUH$QWZRUWHQ]X
YHUWLHIHQXQGDXI$VSHNWH MHQVHLWVGHUJHVFKORVVHQHQ)UDJHQKLQ]XZHLVHQ'LH NRQWDNWLHUWHQ
8QWHUQHKPHQZXUGHQEHU0LWJOLHGVOLVWHQYHUVFKLHGHQHU9HUEXQGHXQG,QWHUHVVHQYHUWUHWXQJHQ
DXVGHP%HUHLFKGHU3KDUPD]LHXQG/DQGZLUWVFKDIWLGHQWLIL]LHUWVLHKH7DE60LWKLOIH
GLHVHU/LVWHQZXUGHQGLH.RQWDNWGDWHQGHU8QWHUQHKPHQUHFKHUFKLHUWGDUDXVHUJDEVLFKHLQH
/LVWHPLW 8QWHUQHKPHQ GLH IU GLH%HIUDJXQJGLUHNW SHU(0DLO XQG ]XP7HLO WHOHIRQLVFK
NRQWDNWLHUWZXUGHQ
'LHDXVGHU8PIUDJHHQWVWDQGHQHQ'DWHQZXUGHQDQDO\VLHUWXQG LQWHUSUHWLHUW'DEHL VSLHOWHQ
YRUDOOHPGLHRIIHQHQ$QWZRUWHQGHU8QWHUQHKPHQ±GLHWHLOZHLVHVHKUGHWDLOOLHUWXQGDXVIKUOLFK
DXVILHOHQ±HLQHZLFKWLJH5ROOH
 %HJOHLWJUXSSHGHV3URMHNWHV
'DV3URMHNWZXUGHGXUFKHLQ3DQHODXV6FKZHL]HU([SHUWLQQHQXQG([SHUWHQEH]LHKXQJVZHLVH
6WDNHKROGHUQ EHJOHLWHW HLQH /LVWH GHU0LWJOLHGHU ILQGHW VLFK LP$QKDQJ DXI 6HLWH 'LHVH
%HJOHLWJUXSSHZXUGHGXUFK7$6:,66RUJDQLVLHUWXQGGLHQWHGHU'LVNXVVLRQYRQ5LFKWXQJVHQW
VFKHLGXQJHQYRUOlXILJHU(UNHQQWQLVVHXQGGHV(QGEHULFKWV ,Q LQVJHVDPWYLHU6LW]XQJHQGLH
]ZLVFKHQ]ZHLHLQKDOEXQGGUHLHLQKDOE6WXQGHQGDXHUWHQXQG LQ%HUQ VWDWWIDQGHQZXUGHGDV
3URMHNWLQVJHVDPWVRZLHHLQ]HOQH$UEHLWVVFKULWWHEH]LHKXQJVZHLVH3URMHNWWHLOHGXUFK0LWJOLHGHU
GHV3URMHNWWHDPVSUlVHQWLHUWXQGPLWGHU%HJOHLWJUXSSHGLVNXWLHUW
'LH %HJOHLWJUXSSH EUDFKWH +LQZHLVH ]X 6WXGLHQGHVLJQ XQG PHWKRGHQ ]X GHQ XQWHUVFKLHG
OLFKHQ EHKDQGHOWHQ 7KHPHQ ]X UHOHYDQWHQ 6FKZHL]HU$NWHXULQQHQ XQG$NWHXUHQ ± HWZD IU
,QWHUYLHZV 6WDNHKROGHU:RUNVKRSV RGHU GLH8QWHUQHKPHQVEHIUDJXQJ ± VRZLH ]XP7HLO VHKU
GHWDLOUHLFKH5FNPHOGXQJHQ]X$XIEDXXQG)RUPXOLHUXQJGHU6WXGLHHLQhEHUGLH6LW]XQJHQ
KLQDXVNRQQWHQLQELODWHUDOHQ*HVSUlFKHQRGHUSHU(0DLO.RPPXQLNDWLRQ)UDJHQJHNOlUWXQG
$QUHJXQJHQ HQWJHJHQJHQRPPHQ ZHUGHQ 'LH %HJOHLWJUXSSH ZDU XQWHUVWW]HQG NRQVWUXNWLY
XQGKLOIUHLFKIUGLH8PVHW]XQJGHV3URMHNWHVRKQHGLH'XUFKIKUXQJXQG(UJHEQLVVHLQHLQH
EHVWLPPWH5LFKWXQJ]XEHHLQIOXVVHQ

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 *UXQGODJHQGHV*HQRPH(GLWLQJV
Alexander Lang, Caroline Hammer und Armin Spök 
.XU]	NQDSS
x *HQRPH(GLWLQJLVWGLH]LHOJHULFKWHWH9HUlQGHUXQJYRQ(UELQIRUPDWLRQPLWWHOVELRWHFKQRORJLVFKHU9HUIDKUHQ
x 9HUIDKUHQGHV*HQRPH(GLWLQJVEDVLHUHQDXIGHU+HUEHLIKUXQJHLQHV'RSSHOVWUDQJEUXFKVDQHLQHUYRUGHILQLHUWHQ
6WHOOHGHU'1$GLHLP=XJHGHU5HSDUDWXUPLWWHOV]HOOHLJHQHU0HFKDQLVPHQYHUlQGHUWZLUG
x &5,635&DVLVWGDVGHU]HLWKDXSWVlFKOLFKJHQXW]WH9HUIDKUHQ,P9HUJOHLFK]X=)1RGHU7$/(1LVWHVHLQIDFKHU
LQGHU+HUVWHOOXQJXQG$QZHQGXQJXQGHUP|JOLFKWGLHJOHLFK]HLWLJH(GLWLHUXQJPXOWLSOHU*HQH
x +HUDXVIRUGHUXQJHQGHV*HQRPH(GLWLQJVVLQGGLH(LQEULQJXQJGLHVHU6\VWHPHLQGLH]XYHUlQGHUQGHQ=HOOHQGLH
+HUYRUUXIXQJGHV'1$'RSSHOVWUDQJEUXFKVQXUDQGHUHUZQVFKWHQ6WHOOHGHVVHQ5HSDUDWXUPLWGHPHUZQVFK
WHQ0HFKDQLVPXVXQGGLHJOHLFKPlVVLJH9HUlQGHUXQJDOOHUDQYLVLHUWHU=HOOHQ
*HQRPH(GLWLQJEH]HLFKQHWGLH]LHOJHULFKWHWH9HUlQGHUXQJGHU(UELQIRUPDWLRQYRQ/HEHZHVHQ
XQG9LUHQ,QGHQOHW]WHQ-DKUHQVLQGYHUVFKLHGHQHPROHNXODUELRORJLVFKH9HUIDKUHQHQWZLFNHOW
ZRUGHQ GLH *HQRPH (GLWLQJ HUP|JOLFKHQ XQWHU LKQHQ 0HJDQXNOHDVH =)1 7$/(1 XQG
&5,635'LHVH9HUIDKUHQZHUGHQDXFKDOV©*HQVFKHUHQªEH]HLFKQHWZHLOVLH'1$DQYRUGH
ILQLHUWHQXQGHUZQVFKWHQ6WHOOHQ©VFKQHLGHQªN|QQHQXQGGDPLWHLQH%DVLVIUYHUVFKLHGHQH
$UWHQYRQ9HUlQGHUXQJHQELHWHQ8QWHUGLHVHQ9HUIDKUHQZLUG&5,635GDVJU|VVWH3RWHQ]LDO
]XJHVSURFKHQGDGLHVHVEHVRQGHUVHLQIDFKGXUFKJHIKUWZHUGHQNDQQXQGHLQHKRKH3Ul]L
VLRQDXIZHLVW
 $XIEDXYRQ*HQRPH(GLWLQJ6\VWHPHQ
©6RQGHªXQG©6FKHUHª
'LH XQWHUVFKLHGOLFKHQ *HQRPH (GLWLQJ9HUIDKUHQ EHVLW]HQ MHZHLOV HLQ VSH]LILVFKHV (OHPHQW
GDVGLHHLJHQWOLFKH©*HQ6FKHUHªDQGHQULFKWLJHQ2UWGHU'1$IKUW%HL=)1XQG7$/(1VLQG
HV EHVWLPPWH 3URWHLQH EHL &5,635&DV HLQH VRJHQDQQWH VLQJOH JXLGH 51$ VJ51$ 'LH
MHZHLOLJHQ6\VWHPHZHUGHQVRKHUJHVWHOOWGDVVGHUHQ©6RQGHªGLHJHZQVFKWHQ%DVHQSDDUH
XQGVHTXHQ]HQLQGHU'1$HUNHQQWXQGRUWVVSH]LILVFK©DQGRFNWª$OV©6FKHUHªGLHQHQ1XNOH
DVHQ *HQRPH (GLWLQJ9HUIDKUHQ YHUZHQGHQ (QGRQXNOHDVHQ ZHOFKH GLH %LQGXQJ ]ZLVFKHQ
GHP3KRVSKDWXQGGHP=XFNHUEHVWDQGWHLOLP5FNJUDWGHU'1$DQGHUHQWVSUHFKHQGHQ6WHOOH
DXIO|VWVLHKHVRZLH,QIRER[

 

0LWWOHUZHLOHZXUGHQDXFK9HUIDKUHQGHV%DVH(GLWLQJVHQWZLFNHOWGLHHLQ]HOQH%DVHQSDDUHDXFKRKQHGLH(U]HXJXQJ
HLQHV'RSSHOVWUDQJEUXFKVYHUlQGHUQN|QQHQVLHKHGD]X$EVFKQLWW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
$EE '1$$XIEDXXQG%HVWDQGWHLOH

4XHOOHHLJHQH'DUVWHOOXQJ$OH[DQGHU/DQJEDVLHUHQGDXI:UEDHWDO6±XQG*UDZ6±
%HL&5,635&DVZLUG]XPHLVWGDV&DV3URWHLQDOV(QGRQXNOHDVHYHUZHQGHWZHVKDOEKlXILJ
YRQ&5,635&DVJHVSURFKHQZLUG(VJLEWDEHUPLWWOHUZHLOHDXFKZHLWHUH1XNOHDVHQGLH LQ
9HUELQGXQJPLW&5,635JHQXW]WZHUGHQHWZD&SI=HWVFKHHWDOZHVKDOELP)ROJHQ
GHQGLHXQVSH]LILVFKH%H]HLFKQXQJ&5,635DOV6DPPHOEHJULIIYHUZHQGHWXQGJHJHEHQHQIDOOV
GLHHQWVSUHFKHQGH1XNOHDVHVSH]LIL]LHUWZLUG%HL=)1XQG7$/(16\VWHPHQZLUGGDV(Q]\P
)RNYHUZHQGHW'LHMHZHLOLJHQ1XNOHDVHQUXIHQDQGHUGHILQLHUWHQ6WHOOHGHU'1$HLQHQ'RS
SHOVWUDQJEUXFKKHUYRU'DVKHLVVWGLHEHLGHQ6WUlQJHGHU'1$ZHUGHQDQHLQHUEHVWLPPWHQ
6WHOOH GXUFKWUHQQW'LH*HQRPH(GLWLQJ6\VWHPHZHUGHQ LP/DERU VR KHUJHVWHOOW GDVVJDQ]
EHVWLPPWH HUZQVFKWH 6WHOOHQ GHU'1$ GXUFKWUHQQWZHUGHQZHVKDOE YRQ'HVLJQHU(QGRQX
NOHDVHQ JHVSURFKHQZLUG 
'1$'RSSHOVWUDQJ
1XNOHRWLG
=XFNHU3KRVSKDW
5FNJUDW
3KRVSKDW
'HVR[\ULERVH
%DVH
7
7 $
$
&
&
*
*
µ
µ
µ
µ
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
,QIRER[(LQLJH*UXQGEHJULIIHGHU*HQHWLN
'DV*HQRP LVW GLH *HVDPWKHLW GHU JHVSHLFKHUWHQ (UELQIRUPDWLRQHQ HLQHV2UJDQLVPXV 'LH '1$ 'HR[\ULERQXFOHLF
DFLG LVWGDVPDWHULHOOH7UlJHUPHGLXPGHU(UELQIRUPDWLRQ%HLP0HQVFKHQXQGEHLDQGHUHQ/HEHZHVHQ LVWGLH.HUQ
'1$ .DU\RP LP =HOONHUQ 1XNOHXV HLQJHVFKORVVHQ (XNDU\RWHQ '1$ ILQGHW VLFK GDUEHU KLQDXV HWZD LQ GHQ
0LWRFKRQGULHQ,QMHGHU=HOOHHLQHV2UJDQLVPXVLVWSULQ]LSLHOOGHVVHQJHVDPWH'1$YRUKDQGHQ-HQDFK=HOOW\SZHUGHQ
EHVWLPPWH7HLOHGHU'1$DNWLYLHUW *HQH[SUHVVLRQXQGGDGXUFKEHVWLPPWH)RUPHQXQG)XQNWLRQHQGHU=HOOHQHUIOOW
*UDZ1RUGKHLP	.QLSSHUV:UEDHWDO
'LH '1$ EHVWHKW DXV ]ZHL IDGHQI|UPLJHQ 0ROHNOHQ GLH OlQJVVHLWLJ PLWHLQDQGHU YHUEXQGHQ VLQG XQG VR GHQ
'1$'RSSHOVWUDQJ ELOGHQ 'LH YHUEXQGHQHQ 6WUlQJH VLQG LQHLQDQGHU VSLUDOI|UPLJ YHUGUHKW XQG ELOGHQ GLH FKDUDN
WHULVWLVFKH'RSSHOKHOL[GHU'1$'LH6WUlQJHEHVLW]HQMHZHLOVHLQ¶(QGHIUHLHV&$WRPXQGHLQ¶(QGHIUHLHV&
$WRP'LHPLWHLQDQGHUYHUEXQGHQHQ6WUlQJHVLQGGLHVEH]JOLFKHQWJHJHQJHVHW]WRULHQWLHUW'LH'1$LVWLKUHUVHLWVXP
3URWHLQH +LVWRQH KHUXPDXIJHZLFNHOW GLH HLQH3HUOHQNHWWHQVWUXNWXU ELOGHQ'LHVH.HWWH LVW ZHLWHU DXIJHZLFNHOW XQG
JHIDOWHWXQGELOGHWHLQ&KURPDWLG ,P3UR]HVVGHU=HOOWHLOXQJZLUGHLQH.RSLHGHU'1$JHELOGHWGLHHEHQVRYHUSDFNW
ZLUG'LHVH6FKZHVWHU&KURPDWLGHQELOGHQ LQHLQHPEHVWLPPWHQ6WDGLXPHLQ&KURPRVRP*UDZ1RUGKHLP	
.QLSSHUV:UEDHWDO
'LH'1$EHVWHKWDXVPLWHLQDQGHUYHUEXQGHQHQ1XNOHRWLGHQZHOFKH LKUHUVHLWVDXVHLQHU%DVHHLQHP=XFNHUPROHNO
XQG HLQHU 3KRVSKDWJUXSSH ]XVDPPHQJHVHW]W VLQG 'DV =XFNHUPROHNO 'HVR[\ULERVH XQG GLH 3KRVSKDWJUXSSH
VDXUHU%HVWDQGWHLOHLQHV1XNOHRWLGVELOGHQLQGHUVFKHPDWLVFKHQ'DUVWHOOXQJGLH©6HLWHQWHLOHªGLHVHUVFKHPDWLVFKHQ
'1$/HLWHU6LHVLQGDEZHFKVHOQGDQJHRUGQHWXQGPLWHLQDQGHU]XP=XFNHU3KRVSKDW5FNJUDWGHU'1$YHUNQSIW'LH
%DVHQELOGHQGLH©6WXIHQªGHU'1$/HLWHUGLHVHVLQGMHQDFK1XNOHRWLGXQWHUVFKLHGOLFKLQGHU'1$JLEWHVGLH%DVHQ
$GHQLQ$XQG*XDQLQ*VRZLH7K\PLQ7XQG&\WRVLQ&'LH]ZHL'1$6WUlQJHZHUGHQEHUHLQH:DVVHUVWRII
EUFNHQYHUELQGXQJGHUJHJHQEHUOLHJHQGHQ%DVHQ]XVDPPHQJHKDOWHQZREHLLPPHUGLH%DVHQ7XQG$VRZLH&XQG
* HLQDQGHU JHJHQEHUOLHJHQ XQG LQ %DVHQSDDUHQ PLWHLQDQGHU YHUEXQGHQ VLQG ,Q GHU $EIROJH GHU %DVHQ LVW GLH
HQWVSUHFKHQGH,QIRUPDWLRQ]XU+HUVWHOOXQJYRQ3URWHLQHQRGHUYRQDQGHUHQUHJXOLHUHQGHQ(OHPHQWHQFRGLHUW+LHULVW
GLHHLJHQWOLFKH(UELQIRUPDWLRQJHVSHLFKHUW*UDZ1RUGKHLP	.QLSSHUV:UEDHWDO
*HQHVLQGVROFKHJHRUGQHWHQ$EIROJHQYRQ1XNOHRWLGHQXQGGHUHQ%DVHQDQEHVWLPPWHQ6WHOOHQGHU'1$%DVLHUHQG
DXI GHQ ,QIRUPDWLRQHQ HLQHV *HQV ZLUG VRJHQDQQWH %RWHQ51$ PHVVHQJHU 51$ P51$ LQ HLQHP NRPSOH[HQ
9RUJDQJ PLWWHOV 51$3RO\PHUDVHQ GDV VLQG VSH]LHOOH (Q]\PH V\QWKHWLVLHUW (V ZLUG GDPLW HLQH $EVFKULIW GHU
JHVSHLFKHUWHQ ,QIRUPDWLRQDQJHIHUWLJW GLHVHU3UR]HVVZLUGDOV7UDQVNULSWLRQEH]HLFKQHW51$YHUIJWQXUEHUHLQHQ
6WUDQJ EHUHLQH5LERVHDOV=XFNHUEHVWDQGWHLO GHU1XNOHRWLGH VRZLHDQVWHOOH YRQ7K\PLQEHUGLH%DVH8UDFLO 8
:lKUHQG GLH'1$ LP=HOONHUQ YHUEOHLEW ZLUG GDV51$0ROHNO XQGPLW LKPGLH NRSLHUWH ,QIRUPDWLRQ GHV MHZHLOLJHQ
*HQVLQV=\WRSODVPDDXVVHUKDOEGHV=HOONHUQVWUDQVSRUWLHUW,QGHQ5LERVRPHQZLUGGXUFKGHQ3UR]HVVGHU7UDQVODWLRQ
GDQQGLH ,QIRUPDWLRQGHUP51$ LQ$PLQRVlXUHVHTXHQ]HQEHUVHW]WGLH LKUHUVHLWVGLH%DXVWHLQHYRQ3URWHLQHQVLQG
'LH'1$EHVWHKWMHGRFKQLFKWQXUDXV*HQHQGLHIUGLH3URWHLQSURGXNWLRQ]XVWlQGLJVLQG'HUJU|VVWH7HLOGHU'1$LVW
QLFKWNRGLHUHQGGDVKHLVVWHUVWHOOWNHLQH9RUODJHIUGHQ$XIEDXYRQ$PLQRVlXUHQGDU-HGRFKVLQGGLHVH$EVFKQLWWH
PLWXQWHUIUGLH5HJXODWLRQYRQ*HQHQ]XVWlQGLJXQGN|QQHQGLHVHDQRGHUDEVFKDOWHQRGHUVLQGIUDQGHUHLQYLHOHQ
)lOOHQ XQEHNDQQWH )XQNWLRQHQ YHUDQWZRUWOLFK *UDZ  1RUGKHLP 	 .QLSSHUV  :UED HW DO 
8QWHUVXFKXQJHQJHKHQYRQXQJHIlKU*HQHQLQGHUPHQVFKOLFKHQ'1$DXV3HUWHD	6DO]EHUJ'LH'1$
GHV0HQVFKHQEHVWHKWDXVUXQG0LOOLDUGHQ%DVHQSDDUHQ

© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 5HSDUDWXUYRQ'RSSHOVWUDQJEUFKHQGXUFK
]HOOHLJHQH0HFKDQLVPHQ
'RSSHOVWUDQJEUFKH WUHWHQ DXFK GXUFK DQGHUH )RUPHQ GHU (LQZLUNXQJ DXI =HOOHQ DXI EHL
VSLHOVZHLVHGXUFK896WUDKOXQJ6LHN|QQHQVFKlGOLFKIUGLHEHWURIIHQH=HOOHXQGGHQMHZHLOL
JHQ2UJDQLVPXV VHLQ XQG HWZD ]XU 7XPRUHQWZLFNOXQJ IKUHQ =HOOHQ YHUIJHQ GHVKDOE EHU
YHUVFKLHGHQH5HSDUDWXUPHFKDQLVPHQGLHVLH]XU%HKHEXQJHLQHV'RSSHOVWUDQJEUXFKHVHLQ
VHW]HQ
x %HLGHUKRPRORJHQ5HNRPELQDWLRQVUHSDUDWXUKRPRORJ\GLUHFWHGUHSDLU+'5ZLUGGHU]HU
VW|UWH '1$'RSSHOVWUDQJ DQKDQG LQWDNWHU '1$ DXI GHP JHJHQEHUOLHJHQGHQ &KURPDWLG
ZLHGHU DXIJHEDXW 'LHVH$UW GHU 5HSDUDWXU VWHOOW GLH %DVHQDEIROJH DQKDQG GLHVHU '1$
9RUODJHZLHGHUH[DNWKHU 
x %HLGHUQLFKWKRPRORJHQ9HUELQGXQJYRQ'1$(QGHQQRQKRPRORJRXVHQGMRLQLQJ1+(-
ZHUGHQGLH IUHLHQ'1$(QGHQGXUFKEHVWLPPWH LQGHU=HOOHYRUKDQGHQH3URWHLQHZLHGHU
YHUNQSIW 'D EHL GLHVHU 9HUNQSIXQJ MHGRFK NHLQH JHQDXH 9RUODJH GHU %DVHQDEIROJH
YRUKDQGHQLVWLVWVLHZHLWZHQLJHUJHQDXDOVGLH+'5XQGIKUWPLWXQWHU]X0XWDWLRQHQ]X
,QVHUWLRQHQ XQGRGHU 'HOHWLRQHQ ]XVDPPHQJHIDVVW ,QGHOV *UDZ  6 ±
0HKWD	+DEHU 
*HQRPH (GLWLQJ9HUIDKUHQ QXW]HQ GLHVH ]HOOXOlUHQ 5HSDUDWXUPHFKDQLVPHQ XP QDFK GHP
'RSSHOVWUDQJEUXFK HUZQVFKWH 9HUlQGHUXQJHQ GHU '1$ KHUYRU]XUXIHQ =)1 7$/(1 RGHU
&5,635 LQLWLLHUHQ GLHVH YRUKDQGHQHQ 5HSDUDWXUPHFKDQLVPHQ GLH GDV HLJHQWOLFKH *HQRPH
(GLWLQJVWHXHUQ%DUUDQJRX	+RUYDWK'DEHLZLUG'1$LQGHUEHKDQGHOWHQ=HOOHYHUlQ
GHUWNRQNUHWGLH$EIROJHGHU%DVHQEHVWLPPWHU]XYRUDOVUHOHYDQWLGHQWLIL]LHUWHU$EVFKQLWWHXQG
GDPLWGLHGDULQJHVSHLFKHUWH,QIRUPDWLRQXQGOHW]WHQGOLFKGLH0HUNPDOHGHU=HOOHRGHUGHV2U
JDQLVPXV,P=XJHGHU5HSDUDWXUGHV'RSSHOVWUDQJEUXFKVN|QQHQXQWHUVFKLHGOLFKH$UWHQYRQ
9HUlQGHUXQJHQKHUYRUJHUXIHQZHUGHQ%DUUDQJRX	'RXGQD+.LP	.LP
x .QRFNRXW:HQQPLWWHOV*HQRPH(GLWLQJHLQ'RSSHOVWUDQJEUXFKKHUYRUJHUXIHQZLUGXQG
NHLQH 9RUODJH IU GHVVHQ 5HSDUDWXU YRUKDQGHQ LVW YHUVXFKW GLH =HOOH GHQ %UXFKPLWWHOV
1+(- ]X UHSDULHUHQ 'D GDV 1+(- MHGRFK HLQ XQJHQDXHU 5HSDUDWXUPHFKDQLVPXV LVW
N|QQHQEHLGHU5HSDUDWXU0XWDWLRQHQ,QGHOVHQWVWHKHQGLHLQGLHVHP)DOOHUZQVFKWVLQG
'HQQGXUFKGLHVH0XWDWLRQHQYHUOLHUWGDV*HQVHLQH)XQNWLRQHVZLUGDXVJHVFKDOWHW
x .QRFNLQ '1$6HTXHQ]HQ HQWZHGHU GHU JOHLFKHQ$UW &LVJHQ RGHU HLQHU DQGHUHQ$UW
7UDQVJHQN|QQHQDOV9RUODJHQIUGLH5HSDUDWXUGHV'RSSHOVWUDQJEUXFKVPLWLQGHQ=HOO
NHUQHLQJHEUDFKWZHUGHQ'LH+'5EDXWGLHVHGDQQ LQGLH'1$HLQ6RN|QQHQNOHLQHUH
*HQNRUUHNWXUHQ RGHU 3XQNWPXWDWLRQHQ DEHU DXFK JU|VVHUH 6HTXHQ]HQ HLQJHEUDFKW
ZHUGHQ'LHVHV.QRFNLQNDQQHEHQVRHQWODQJHLQHULQGHU=HOOHYRUKDQGHQHQ*HQVHTXHQ]
DXIGHPJHJHQEHUOLHJHQGHQ&KURPDWLGHUIROJHQ
x 'HOHWLRQ 0LWHLQJHEUDFKWH '1$6HTXHQ]HQ N|QQHQ HLQH ©/HHUVWHOOHª WUDJHQ GLH GDQQ
PLWWHOV +'5 DXI GLH '1$ EHUWUDJHQ ZLUG /|VFKXQJ GHU HQWVSUHFKHQGHQ 6HTXHQ] (V
NDQQDEHUDXFKGHU0HFKDQLVPXV1+(-JHQXW]WZHUGHQLQGHP]ZHL'RSSHOVWUDQJEUFKH
KHUYRUJHUXIHQZHUGHQ GLHHLQHQ7HLO GHU'1$©KHUDXVVFKQHLGHQª'DPLW NDQQHEHQIDOOV
GLH,QYHUVLRQ8PGUHKXQJGHVKHUDXVJHVFKQLWWHQHQ$EVFKQLWWHVHUUHLFKWZHUGHQ
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
x 7UDQVORNDWLRQ:HUGHQ 'RSSHOVWUDQJEUFKH GHU '1$ DQ ]ZHL YHUVFKLHGHQHQ &KURPR
VRPHQDQXQWHUVFKLHGOLFKHQ6WHOOHQGHU'1$KHUYRUJHUXIHQNDQQPLWWHOV1+(-HLQH7UDQV
ORNDWLRQDQJHVWRVVHQZHUGHQ%HLGLHVHUYHUELQGHQVLFKGLHVRSURGX]LHUWHQ'1$'RSSHO
VWUlQJHGHUXQWHUVFKLHGOLFKHQ&KURPRVRPHQ
x 0DUNLHUXQJ *HQRPH (GLWLQJ9HUIDKUHQ N|QQHQ HEHQIDOOV ]XU 0DUNLHUXQJ YRQ '1$ XQG
GDPLW]XU0DUNLHUXQJYRQ=HOOHQYHUZHQGHWZHUGHQ$QGHUHUZQVFKWHQ6WHOOHLQGHU'1$
ZLUGHLQ IOXRUHV]LHUHQGHV3URWHLQHLQJHEUDFKWGDVHUP|JOLFKWGLHHQWVSUHFKHQGHQ=HOOHQ
LP2UJDQLVPXVZHLWHU]XYHUIROJHQ<RQJPLQJ:DQJHWDO

$EE *HQRPH(GLWLQJ9HUlQGHUXQJVP|JOLFKNHLWHQ$XVZDKO

4XHOOHHLJHQH'DUVWHOOXQJ$OH[DQGHU/DQJ
*HQRPH(GLWLQJNDQQHLQHUVHLWV'1$GLUHNWXQGJH]LHOWYHUlQGHUQRKQH*HQPDWHULDOYRQDXV
VHQ]X]XIKUHQ'LHJHQHWLVFKH,QIRUPDWLRQXQGGDPLWDXFKGLH=HOOHXQGGHUEHKDQGHOWH2U
JDQLVPXV ZHUGHQ YHUlQGHUW LQGHP HWZD HLQ *HQ DXVJHVFKDOWHW ZLUG .QRFNRXW RGHU $E
VFKQLWWH GHV *HQV KHUDXVJHVFKQLWWHQ ZHUGHQ 'HOHWLRQ $QGHUHUVHLWV LVW HV P|JOLFK
'1$6HTXHQ]HQ EH]LHKXQJVZHLVH *HQH HLQHU DQGHUHQ $UW LQ GLH '1$ HLQ]XEDXHQ ,QGHP
*HQVHTXHQ]HQ DQGHUHU$UWHQ DOV 9RUODJH IU GLH 5HSDUDWXU GHV 'RSSHOVWUDQJEUXFKV HLQJH
EUDFKWZHUGHQN|QQHQVRJHQDQQWHWUDQVJHQH2UJDQLVPHQHUVFKDIIHQZHUGHQ:LHGHU%HULFKW
VSlWHU JHQDXHU HUOlXWHUQZLUG N|QQHQ)RUVFKHULQQHQ XQG)RUVFKHU ]ZDU LQ HLQHPJHZLVVHQ
0DVVH(LQIOXVVDXIGLH$UWGHU9HUlQGHUXQJDXIGHQMHZHLOLJHQ5HSDUDWXUYRUJDQJGHV'RSSHO
VWUDQJEUXFKVQHKPHQ-HGRFKWUHWHQLQ([SHULPHQWHQLPPHUZLHGHUQLFKWLQWHQGLHUWH9HUlQGH
UXQJVYRUJlQJHDQGHUDQYLVLHUWHQ6WHOOHGHU'1$2Q7DUJHW(IIHNWHRGHUDQQLFKWDQYLVLHUWHQ
6WHOOHQ2II7DUJHW(IIHNWHDXI

.QRFNRXW
'HOHWLRQ
1+(-
,QVHUWLRQ
+'5
.QRFNLQ
'1$7HPSODWH
'1$'RSSHOVWUDQJEUXFK
1XNOHDVH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
(QWODQJGHU$UWGHU9HUlQGHUXQJZHUGHQ*HQRPH(GLWLQJ9HUIDKUHQLQ LKUHU$QZHQGXQJDXFK
LQ YHUVFKLHGHQH .DWHJRULHQ RUWVVSH]LILVFKHU 1XNOHDVHQ VLWHGLUHFWHG QXFOHDVH NXU] 6'1
HLQJHWHLOW6'19HUIDKUHQVLQGGDEHLVROFKHEHLGHQHQHLQ.QRFNRXWPLWWHOV1+(-VWDWWILQGHW
DOVRRKQH9HUZHQGXQJHLQHU'1$9RUODJH%HL6'10HWKRGHQZLUGKLQJHJHQJH]LHOWHLQH
,QVHUWLRQHLQ$XVWDXVFKYRQHLQ]HOQHQRGHUZHQLJHQ1XNOHRWLGHQRGHUHLQH'HOHWLRQKHUYRUJH
UXIHQZREHL+'5DQKDQGHLQHUHLQJHEUDFKWHQ'1$DOV5HSDUDWXUPHFKDQLVPXVIUGHQ'RS
SHOVWUDQJEUXFK JHQXW]W ZLUG$XFK6'19HUIDKUHQ QXW]HQ+'5XQG HLQJHEUDFKWH'1$ DOV
9RUODJHQ IU GLH 5HSDUDWXU GHV 'RSSHOVWUDQJEUXFKV EHL GLHVHQ ZHUGHQ MHGRFK OlQJHUH
'1$$EVFKQLWWHHLQJHVFKOHXVWHQWZHGHUDXVDQGHUHQ2UJDQLVPHQRGHUDXVYHUZDQGWHQ$UWHQ
3RGHYLQ'DYLHV+DUWXQJ1RJXp	&DVDFXEHUWD6SULQN(ULNVVRQ6FKLHPDQQ	+DU
WXQJ'LH8QWHUVFKHLGXQJZLUGLP)ROJHQGHQLQVEHVRQGHUHLQGHQ$EVFKQLWWHQ]XUODQG
ZLUWVFKDIWOLFKHQ 1XW]XQJ YRQ*HQRPH (GLWLQJ UHOHYDQW VHLQ XQG LQ %H]XJ DXI GLH UHFKWOLFKH
(LQRUGQXQJ YRQ PLW *HQRPH (GLWLQJ9HUIDKUHQ KHUJHVWHOOWHQ 2UJDQLVPHQ YD 6DDWJXW XQG
3IODQ]HQ
 9HUlQGHUXQJGHU'1$YRUGHU(QWZLFNOXQJ
YRQ*HQRPH(GLWLQJ
'LH9HUlQGHUXQJ GHV(UEJXWV YRQ /HEHZHVHQZXUGH KLVWRULVFK DXI XQWHUVFKLHGOLFKH$UW XQG
:HLVH JH]LHOW YRUJHQRPPHQ 'XUFK GLH NRQWUROOLHUWH 6HOHNWLRQ XQG .UHX]XQJ YHUVFKLHGHQHU
3IODQ]HQXQG7LHUHQZXUGHQ LPPHUZLHGHUHUZQVFKWHELRORJLVFKH9DULDQWHQHU]HXJW ,QGHQ
HU-DKUHQ ZXUGH HQWGHFNW GDVV GXUFK 6WUDKOXQJ JHQHWLVFKH 0XWDWLRQHQ KHUYRUJHUXIHQ
ZHUGHQN|QQHQ0XOOHUVSlWHUGDVVDXFKEHVWLPPWH&KHPLNDOLHQGDIUHLQVHW]EDUVLQG
$XHUEDFK	5REVRQ6HLW0LWWHGHV-DKUKXQGHUWVZLUGGLHVRJHQDQQWH0XWDWLRQV
]FKWXQJ EHL 3IODQ]HQ EHWULHEHQ EHL GHU GXUFK 6WUDKOXQJ ]XIlOOLJH 0XWDWLRQHQ LQ HLQ]HOQHQ
([HPSODUHQKHUYRUJHUXIHQZHUGHQ)DOOVGDGXUFKHLQH3IODQ]HQHXHHUZQVFKWH(LJHQVFKDIWHQ
DXIZHLVWNDQQGLHVHIUGLHZHLWHUH=XFKWKHUDQJH]RJHQZHUGHQ
0LW GHP ZDFKVHQGHQ 9HUVWlQGQLV JHQHWLVFKHU =XVDPPHQKlQJH XQG QHXHU WHFKQRORJLVFKHU
0|JOLFKNHLWHQZXUGHQJH]LHOWHUHJHQWHFKQLVFKH9HUIDKUHQGLHQLFKWDXIGLHQDWUOLFKH'LYHUVLWlW
RGHU DXI KHUEHLJHIKUWH ]XIlOOLJH 0XWDWLRQHQ DXIEDXHQ HQWZLFNHOW XQG DQJHZHQGHW XP GLH
'1$YRQ2UJDQLVPHQ]XYHUlQGHUQ$QIDQJGHUHU-DKUHZXUGHPLWKLOIHGHUHUVWNXU]]X
YRU HQWGHFNWHQ 5HVWULNWLRQVHQ]\PH XQG LKUHU )lKLJNHLWHQ '1$ HUNHQQHQ XQG VFKQHLGHQ ]X
N|QQHQ GDV HUVWH UHNRPELQDQWH '1$0ROHNO DXV 9LUHQ XQG %DNWHULHQ'1$ KHUJHVWHOOW
-DFNVRQ6\PRQV	%HUJ'LHVHP9HUVXFKIROJWHGHUHUVWHUHNRPELQDQWH2UJDQLVPXV
HLQ%DNWHULXPLQGHVVHQ(UEJXW)UHPG'1$HLQJHEDXWZXUGH61&RKHQ&KDQJ%R\HU	
+HOOLQJ'DVHUVWHWUDQVJHQH6lXJHWLHUZXUGHGXUFKGLH,QMHNWLRQUHWURYLUDOHU'1$
LQHLQHQ0lXVHHPEU\RJHVFKDIIHQ-DHQLVFK	0LQW]'HUHLQJHEUDFKWH'1$$EVFKQLWW
ZLUGPLWGLHVHU0HWKRGHMHGRFKDQHLQHUPHKURGHUZHQLJHU]XIlOOLJHQ6WHOOHGHU=LHO'1$HLQ
JHEDXWZRGXUFK*HQHXQJHZROOWDXVJHVFKDOWHQZHUGHQN|QQHQZDVXQHUZQVFKWHQHJDWLYH
)ROJHQKDEHQNDQQ%RXDEH	2NNHQKDXJ

'LH0XWDWLRQV]FKWXQJGXUFK6WUDKOXQJ]lKOW]XGHQNODVVLVFKHQ=FKWXQJVPHWKRGHQ'DPLW LQZHLWHUHU)ROJHHU
]HXJWHV6DDWJXW]lKOWODXW5HJXOLHUXQJQLFKW]XGHQJHQWHFKQLVFKYHUlQGHUWHQ2UJDQLVPHQ*92
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
ZXUGHPLWWHOV*HQH7DUJHWLQJHUVWPDOVHLQHJHQHWLVFKYHUlQGHUWH0DXVHUVFKDIIHQEHL
GHU ]LHOJHULFKWHW HLQ .QRFNRXW DQ HLQHU EHVWLPPWHQ 6WHOOH KHUEHLJHIKUW XQG GDPLW HLQ *HQ
DXVJHVFKDOWHQZXUGH ,P/DERUZLUGEHLP*HQH7DUJHWLQJHLQ9HNWRUKHUJHVWHOOWGHUDXV]XU
=LHO]HOOHKRPRORJHU'1$GDVKHLVVWPLWEHUHLQVWLPPHQGHU%DVHQIROJHXQGHLQHP]XJHIJ
WHQ'1$)UDJPHQWEHVWHKW'XUFK7UDQVIHNWLRQXQGPLWWHOVKRPRORJHU5HNRPELQDWLRQZLUGGHU
9HNWRUDQGHUHUZQVFKWHQ6WHOOHLQGLH'1$GHUHPEU\RQDOHQ6WDPP]HOOHQHLQJHIJW7KRPDV
	&DSHFFKL'LHVHV9HUIDKUHQZXUGHIUGLH+HUVWHOOXQJHLQHUJURVVHQ$Q]DKOYHUVFKLH
GHQHU.QRFNRXW0lXVHIU)RUVFKXQJV]ZHFNHJHQXW]W$XVWLQHWDO&*XDQ<H<DQJ
	*DR'DV*HQH7DUJHWLQJPLWWHOV+'5LVWMHGRFKZHQLJHIIL]LHQWQXULQHLQHUJHULQJHQ
$Q]DKOGHUEHKDQGHOWHQ=HOOHQWULWWGLHHUZQVFKWHJHQHWLVFKH0RGLILNDWLRQDXI&KDQGUDVHJD
UDQ	&DUUROO-6.LP
 (QWZLFNOXQJXQG&KDUDNWHULVWLND
YRQ*HQRPH(GLWLQJ9HUIDKUHQ
ZXUGH LQ 6lXJHWLHU]HOOHQ JH]HLJW GDVV GDV+HUYRUUXIHQ HLQHV JH]LHOWHQ'RSSHOVWUDQJ
EUXFKVPLWWHOV(QGRQXNOHDVH]XU5HSDUDWXU GHU'1$PLWWHOV1+(-RGHU+'5 IKUW'LH)UH
TXHQ] GHU +'5,QWHJUDWLRQ HLQHV ]XJHIJWHQ '1$)UDJPHQWV ZLUG GDEHL LP 9HUJOHLFK ]XP
*HQH7DUJHWLQJYHUYLHOIDFKW5RXHW6PLK	-DVLQ$XIGHPGDEHLJHQXW]WHQ3ULQ]LSGHV
]LHOJHULFKWHWHQ'RSSHOVWUDQJEUXFKVEDVLHUHQGLH LQZHLWHUHU)ROJHHQWZLFNHOWHQ*HQRPH(GL
WLQJ9HUIDKUHQ
 0HJDQXNOHDVHQ
0HJDQXNOHDVHQ DXFK DOV +RPLQJ (QGRQXNOHDVHQ EH]HLFKQHW VLQG QDWUOLFK YRUNRPPHQGH
3URWHLQH LQ GHQHQ DQGHUV DOV EHL =LQNILQJHU XQG 7$/( GLH '1$HUNHQQHQGH XQG '1$
VFKQHLGHQGH(LQKHLW LQWHJULHUWVLQG+VX/DQGHU	=KDQJ6LHZXUGHQHUVWPDOVLQGHQ
VSlWHQ HU-DKUHQ EHVFKULHEHQ &ROOHDX[ '¶$XULRO *DOLEHUW 	 'XMRQ  XQG LQ GHQ
HUXQGIUKHQHU-DKUHQIUGLH$QZHQGXQJDOV*HQRPH(GLWLQJ9HUIDKUHQHUIRUVFKW
$OH[DQGHU
'LH$QZHQGXQJYRQ0HJDQXNOHDVHQIU*HQRPH(GLWLQJLVWMHGRFKOLPLWLHUW'XUFK0RGLILNDWLRQ
GHU'1$ELQGHQGHQ(LQKHLWNDQQ]ZDUGLH=LHOVHTXHQ]GHU'1$JHlQGHUWZHUGHQGLHVEHHLQ
IOXVVWDEHURIWDXFKGLH1XNOHDVHDNWLYLWlWXQGVFKUlQNWGDGXUFKGLH$QZHQGXQJYRQ0HJDQXN
OHDVHQHLQ6WHLQHUWHWDO0HJDQXNOHDVHQVLQGMHGRFKYLHONOHLQHUH0ROHNOHDOV7$/(1
XQG =LQNILQJHU ZDV VLH ZLHGHUXP IU GHQ 7UDQVSRUW LQ GLH =HOOH DWWUDNWLY PDFKW 'LH
'1$(UNHQQXQJVVHTXHQ] YRQ0HJDQXNOHDVHQ LVWPHLVW ]ZLVFKHQ  XQG 1XNOHRWLGH QW
ODQJZDVHLQHKRKH6SH]LILWlWHUODXEW'LH+HUVWHOOXQJLVWMHGRFKNRPSOH[$OH[DQGHU
 =LQNILQJHU1XNOHDVH=)1
0LWWH GHU HU-DKUHZXUGHQ LQ HLQHU .UDOOHQIURVFKDUW (Xenopus Laevis) =LQNILQJHUSURWHLQH
HQWGHFNW-0LOOHU0F/DFKODQ	.OXJZHOFKHGLH)lKLJNHLWKDEHQVLFKDQVSH]LILVFKH
'1$6HTXHQ]HQ]XELQGHQXQGGLH LP/DERUKHUJHVWHOOWZHUGHQN|QQHQ .OXJ'XUFK
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
GLH 9HUNQSIXQJ YRQ GHUDUWLJHQ RUWVVSH]LILVFK ELQGHQGHQ =LQNILQJHUSURWHLQHQ PLW HLQHP 5H
VWULNWLRQVHQ]\P )RN DXVHLQHP%DNWHULXP (Flavobacterium okeanokoites) NRQQWH VFKOLHVV
OLFK HLQH NQVWOLFKH(QGRQXNOHDVH GLH =)1 KHUJHVWHOOWZHUGHQ <*.LP&KD	&KDQGUD
VHJDUDQ
=LQNILQJHU1XNOHDVHQEHVWHKHQDXVMHZHLOVHLQHU=LQNILQJHUGRPlQHZHOFKHGLH%LQGXQJDQGLH
VSH]LILVFKH6WHOOHGHU'1$EHZLUNWVRZLHHLQHU1XNOHDVH)RNGLHGHQ'1$'RSSHOVWUDQJ
EUXFKDQGHUHUZQVFKWHQ6WHOOHKHUYRUUXIW'DGLH'1$DXV]ZHL6WUlQJHQEHVWHKWHLQH=)1
MHGRFKQXUDQHLQHQ6WUDQJELQGHWXQGGLHVHQVFKQHLGHW VLQG]XU+HUVWHOOXQJHLQHV'RSSHO
VWUDQJEUXFKV]ZHL=LQNILQJHU1XNOHDVHQQRWZHQGLJ'LH=LQNILQJHUSURWHLQHPVVHQ MHZHLOVDQ
GLHVSH]LILVFKH'1$6HTXHQ]DXIGHPMHZHLOLJHQ6WUDQJELQGHQGDPLWGLHGD]XJHK|ULJHQ1XN
OHDVHQ GLH MHZHLOLJHQ 6WUlQJH DQ GHQ NRUUHNWHQ JHJHQEHUOLHJHQGHQ 6WHOOHQ VFKQHLGHQ (LQ
=LQNILQJHU0RWLYHUNHQQWMHZHLOVGUHL%DVHQSDDUHESGHU'1$XQGHVZHUGHQ]XPLQGHVWGUHL
]XVDPPHQ JHVFKORVVHQH =LQNILQJHU ]XU (UNHQQXQJ VSH]LILVFKHU '1$6HTXHQ]HQ EHQ|WLJW
'DPLW EHUXKW GLH ,GHQWLILNDWLRQ PLQGHVWHQV DXI HLQHU 6HTXHQ] YRQ QHXQ %DVHQSDDUHQ SUR
6WUDQJ XQG LQ GHU QRWZHQGLJHQ .RPELQDWLRQ ]ZHLHU =LQNILQJHU1XNOHDVHQ DXI LQVJHVDPW 
%DVHQSDDUHLQQHUKDOEGHU'1$'LHVZLUGDOVDXVUHLFKHQGDQJHVHKHQXPVHOEVWLQNRPSOH[HQ
*HQRPHQHLQHQ=LHORUWHLQ*HQJHQDX]XLGHQWLIL]LHUHQGXUFK+LQ]XIJHQZHLWHUHU=LQNILQJHU
N|QQHQ MHGRFK DXFK OlQJHUH %DVHQVHTXHQ]HQ HUNDQQWZHUGHQ &DUUROO 8UQRY5HEDU
+ROPHV=KDQJ	*UHJRU\
0LWWOHUZHLOHJLEWHV=LQNILQJHUIUQDKH]XDOOHP|JOLFKHQ&RGRQV±GDVVLQG9DULDQWHQGHU$E
IROJHGUHLHU1XNOHLQVlXUHQ± GLH IU HLQH ]LHOJHUHFKWH'1$%LQGXQJNRPELQLHUWZHUGHQN|Q
QHQ'DV'HVLJQGHUVSH]LILVFKHQ=)1HUIRUGHUW MHGRFKYLHO:LVVHQGDGLH6SH]LILWlWRIWNRQ
WH[WDEKlQJLJ LVW GLH HLQJHVHW]WHQ=LQNILQJHU EHHLQIOXVVHQ VLFK JHJHQVHLWLJ LQ GHUHQ%LQGXQJ
]XU=LHOVHTXHQ]ZDVRIW]XHLQHUUHODWLYQLHGULJHQ$NWLYLWlWIKUWXQGLQGHU$QZHQGXQJOLPLWLHUW
=)1HLJQHQVLFKEHVRQGHUVIUGDV$EVFKDOWHQYRQ*HQHQGXUFK.QRFNRXWXQGIUGLH5HJX
OLHUXQJGHU7UDQVNULSWLRQ*XKD:DL	+DXVQHU
$EE 6FKHPDWLVFKH'DUVWHOOXQJ]ZHLHU=LQNILQJHU1XNOHDVHQ

4XHOOHHLJHQH'DUVWHOOXQJ$OH[DQGHU/DQJ

(VZHUGHQGUHLELVVHFKV=LQNILQJHUSURWHLQHYHUZHQGHW$EE]HLJW=LQNILQJHU1XNOHDVHQPLWMHZHLOVGUHL=LQNILQJHU
SURWHLQHQGLHVLFKDQGHQ'1$6WUDQJELQGHQ
)RN
=LQNILQJHUGRPlQH
=LQNILQJHU1XNOHDVH
=LQNILQJHU1XNOHDVH
'RSSHOVWUDQJEUXFK
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
=)1ZXUGHQELVODQJLQHLQHU9LHO]DKOYRQ2UJDQLVPHQIUGLH9HUlQGHUXQJGHU'1$HLQJHVHW]W
]XQlFKVW LQ)UXFKWIOLHJHQ (Drosophila) VSlWHUDXFK LQ3IODQ]HQ6lXJHWLHUHQXQG LQPHQVFK
OLFKHQ=HOONXOWXUHQ&DUUROO8UQRYHWDO
 7UDQVFULSWLRQ$FWLYDWRU/LNH(IIHFWRU1XFOHDVH7$/(1
ZXUGHGLH(LJHQVFKDIWGHU7UDQVFULSWLRQ$FWLYDWRU/LNH(IIHFWRUV7$/(VHQWGHFNWVLFKDQ
VSH]LILVFKH2UWHGHU'1$]XELQGHQ7$/(VNRPPHQEHL%DNWHULHQGHU*DWWXQJXanthomonas
YRU'LHVH%DNWHULHQEHIDOOHQ3IODQ]HQVLQG IUGHQ0HQVFKHQ MHGRFKXQEHGHQNOLFKXantho-
monasQXW]HQGLH)lKLJNHLWGHU7$/(VVLFKDQGLH'1$GHU:LUWVSIODQ]H]XELQGHQXQGYHUXU
VDFKHQGDPLW6FKlGHQDQGHQ3IODQ]HQ6LHVFKOHXVHQ7$/(VLQGLH=HOONHUQHGHU3IODQ]HQHLQ
XQG lQGHUQ GHUHQ =HOOUHJXODWLRQ XP HWZD GLH SIODQ]HQHLJHQHQ 9HUWHLGLJXQJVPHFKDQLVPHQ
JHJHQGDV%DNWHULXP]XVFKZlFKHQ%RFKHWDO0RVFRX	%RJGDQRYH
%HUHLWVEHULFKWHWHQ)RUVFKXQJVWHDPVGDYRQPLWNQVWOLFKKHUJHVWHOOWHQ7$/(1VJH]LHOWH
'1$'RSSHOVWUDQJEUFKH KHUYRUUXIHQ ]X N|QQHQ &KULVWLDQ HW DO  0RUELW]HU 5|PHU
%RFK	/DKD\H.XU]GDUDXIZXUGHGLH+HUVWHOOXQJVHTXHQ]VSH]LILVFKHU7$/(V]XU9HU
lQGHUXQJPHQVFKOLFKHU'1$LQ=HOOYHUVXFKHQEHVFKULHEHQ-&0LOOHUHWDO)=KDQJHW
DO'DV7$/(19HUIDKUHQYHUZHQGHWlKQOLFKH0HFKDQLVPHQZLH=)11XUQXW]WHVVWDWW
=LQNILQJHUSURWHLQHQGLH7$/(3URWHLQH]XU(UNHQQXQJXQG%LQGXQJDQGLHJHZQVFKWH6WHOOH
GHU'1$(LQ7$/(3URWHLQEHVWHKWDXVELV$PLQRVlXUHQZREHLGLH$PLQRVlXUHQXQG
 YDULDEHO VLQG VLHZHUGHQ DOV5HSHDW 9DULDEOH 'LUHVLGXH 59' EH]HLFKQHW -H QDFKGHP
ZHOFKH$PLQRVlXUHQ DQ GLHVHU 6WHOOH VLQG ZHUGHQ EHVWLPPWH %DVHQ GHU '1$ HUNDQQW 'LH
(UNHQQXQJHLQHUVSH]LILVFKHQ6HTXHQ]GHU'1$ZLUGEHUHLQH$QHLQDQGHUUHLKXQJHLQ]HOQHU
7$/(VGLHLQGLYLGXHOODQEHVWLPPWH%DVHQELQGHQHUUHLFKW%RFKHWDO'HQJ<DQ:X
3DQ	<DQ+.LP	.LP
$EE 6FKHPDWLVFKH'DUVWHOOXQJ]ZHLHU7$/(1V
  
4XHOOHHLJHQH'DUVWHOOXQJ$OH[DQGHU/DQJ

'RSSHOVWUDQJEUXFK
)RN
7$/(
7$/(
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
:LHDXFKEHL=)1QXW]W7$/(1GLH)RN1XNOHDVHXPHLQHQ%UXFKLP'1$6WUDQJKHUYRU]X
UXIHQ8PHLQHQ'RSSHOVWUDQJEUXFK]XSURGX]LHUHQVLQGHEHQVR]ZHL7$/(1VQRWZHQGLJGD
HLQ7$/(1VLFKMHZHLOVQXUDQHLQHQ'1$6WUDQJELQGHWXQGGLHVHQVFKQHLGHW&KULVWLDQHWDO

7$/(1V VLQG HLQIDFKHU KHU]XVWHOOHQ DOV =)1V'D7$/(V HLQ]HOQH %DVHQ LGHQWLIL]LHUHQ ± LP
9HUJOHLFK ]X%DVHQWULSOHWV EHL =LQNILQJHUQ ± LVW JU|VVHUH)OH[LELOLWlW LQ GHU6HTXHQ]HUVWHOOXQJ
P|JOLFK7$/(1VVLQG MHGRFKPLW FD .LOREDVHQ NE SHU7$/(1±GDVKHLVVW LQVJHVDPW 
.LOREDVHQIUHLQH0RGLILNDWLRQ±UXQGGUHLPDOVRJURVVZLH=)1VGLHMHZHLOVNEJURVVVLQG
'DGXUFK LVW GHUHQ(LQEULQJXQJ LQ=HOOHQDQVSUXFKVYROOHU=HOOVFKlGLJXQJHQ WUHWHQ MHGRFKEHL
GHU$QZHQGXQJ YRQ7$/(1V VHOWHQHU DXI DOV GLHV EHL =)1 GHU )DOO LVW &KDQGUDVHJDUDQ	
&DUUROO*DM*HUVEDFK	%DUEDV*OD]NRYD	6KLSXOLQ
 &5,635&DV
%HUHLWVLQGHQHU-DKUHQZXUGHQVLFKZLHGHUKROHQGH'1$$EVFKQLWWHYRQ1XNOHRWLGHQ
LP(UEJXWYRQ%DNWHULHQ(Escherichia coli)LGHQWLIL]LHUWGLHGXUFK$EVFKQLWWHYRQ1XNOHRWLGHQ
YRQHLQDQGHU JHWUHQQW VLQG 'LH ELRORJLVFKH %HGHXWXQJ GLHVHU 6HTXHQ]HQ ZDU GDPDOV QRFK
XQEHNDQQW,VKLQR6KLQDJDZD0DNLQR$PHPXUD	1DNDWD,P=XJHZLVVHQVFKDIWOLFKHU
)RUVFKXQJHUP|JOLFKWXQWHUDQGHUHPGXUFKGLH)RUWVFKULWWH LQGHU'1$6HTXHQ]LHUXQJZXU
GHQGLHVH6HTXHQ]HQHEHQIDOOVLQDQGHUHQ%DNWHULHQXQG$UFKDHHQHQWGHFNW,VKLQR.UXSRYLF
	)RUWHUUH
YHUZHQGHWHHLQH6WXGLHHUVWPDOVGLH%H]HLFKQXQJ&5,635IUGLHVH6HTXHQ],QVEHVRQ
GHUH DEHU LGHQWLIL]LHUWH GLHVH 8QWHUVXFKXQJPLW &5,635 DVVR]LLHUWH *HQH Cas1 ELVCas4
GHUHQ$XIWUHWHQ LP*HQRPPLW&5,635YHUEXQGHQ LVW XQGGHUHQ IXQNWLRQDOH9HUELQGXQJPLW
&5,635DQJHQRPPHQZXUGH-DQVHQ(PEGHQ*DDVWUD	6FKRXOV1DFKHLQHU5HLKH
ZHLWHUHU(QWGHFNXQJHQXDGHU+RPRORJLHYRQ&5,635PLW9LUHQNRQQWHVFKOLHVVOLFKJH]HLJW
ZHUGHQ GDVV &5,635&DV HLQ DGDSWLYHU 9HUWHLGLJXQJVPHFKDQLVPXV YRQ %DNWHULHQ JHJHQ
9LUHQ LVWGHUYHUHUEWZLUG ,QHLQHP$QSDVVXQJVSUR]HVVDQHLQ9LUXV ,PPXQLVLHUXQJVSKDVH
ZHUGHQ7HLOH GHU YLUDOHQ'1$ LQ GLH &5,6356HTXHQ] DOV 6SDFHU HLQJHIJW GLH LQ ZHLWHUHU
)ROJH IUGLH(UNHQQXQJXQG%LQGXQJDQZHLWHUHYLUDOH'1$JHQXW]WZLUG ,P%DNWHULXP OlXIW
HLQPHKUVWXILJHU7UDQVNULSWLRQVSUR]HVVDELP=XJHGHVVHQHLQ51$6WUDQJJHELOGHWZLUGGHU
PLW HLQHU &DV(QGRQXNOHDVH JHPHLQVDP DXIWULWW 'LHVH 51$ NDQQ DQ HLQGULQJHQGH 9LUXV
VHTXHQ]HQDQGRFNHQGLHDVVR]LLHUWH(QGRQXNOHDVH]HUVFKQHLGHWGDQQGHUHQ'1$XQGPDFKW
VLHVRXQVFKlGOLFK%DUUDQJRXHWDO
]HLJWHQ]ZHL)RUVFKXQJVJUXSSHQGDVVHVP|JOLFKLVWGLHVHV6\VWHPVR]XSURJUDPPLH
UHQGDVVHLQ'RSSHOVWUDQJEUXFKDQHLQHUHUZQVFKWHQ6WHOOHKHUYRUJHUXIHQZHUGHQNDQQ'D
EHL ZHUGHQ GLH QRUPDOHUZHLVH EHU NRPSOHPHQWlUH %DVHQSDDUH PLWHLQDQGHU YHUEXQGHQHQ
51$6HTXHQ]HQDXVFU51$XQGWUDFU51$GXUFKHLQHNQVWOLFKKHUJHVWHOOWHXQGSURJUDPPLHU
EDUH VLQJOH JXLGHG 51$ VJ51$ HUVHW]W *DVLXQDV %DUUDQJRX +RUYDWK 	 6LNVQ\V 
-LQHN HW DO  %HUHLWV  ZXUGH JH]HLJW GDVV &5,635&DV VR NRQVWUXLHUW ZHUGHQ
 
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
NDQQGDVVPHKUHUH*HQHJOHLFK]HLWLJ0XOWLSOH[LQJXQGDXFKGLH'1$LQ6lXJHWLHU]HOOHQRGHU
PHQVFKOLFKHQ =HOOHQ ]LHOJHULFKWHW YHUlQGHUW ZHUGHQ N|QQHQ &RQJ HW DO  0DOL HW DO
ZXUGH&5,635&DVHUVWPDOV]XU9HUlQGHUXQJGHV*HQRPVYRQ3IODQ]HQHLQJH
VHW]W-)/LHWDO1HNUDVRY6WDVNDZLF]:HLJHO-RQHV	.DPRXQ6KDQHWDO

:LHGHU%HULFKWLQZHLWHUHU)ROJH]HLJHQZLUGZLUG&5,635&DVIUHLQH9LHO]DKOXQWHUVFKLHG
OLFKHU$QZHQGXQJV]ZHFNHLQ)RUVFKXQJXQG(QWZLFNOXQJHLQJHVHW]W,P9HUJOHLFKLVW&5,635
&DVYRU7$/(1XQG=)1GDVPLWWOHUZHLOHEHL:HLWHPDPKlXILJVWHQJHQXW]WH*HQRPH(GL
WLQJ9HUIDKUHQ .< &KHQ 	 .QRHSIOHU D *OHLFK]HLWLJ ZHUGHQ &5,635&DV9HUIDKUHQ
ODXIHQGZHLWHUHQWZLFNHOW6RZXUGHDQGHU9HUEHVVHUXQJGHU&DV1XNOHDVHJHDUEHLWHW RGHU
DXFKDOWHUQDWLYH1XNOHDVHQ ]%&SIRGHU&DVZXUGHQHUIRUVFKW 6KPDNRYHWDO
=HWVFKH HW DO  0LW &5,635&DV NDQQ HWZD 51$ JH]LHOW PRGLIL]LHUW ZHUGHQ $EX
GD\\HKHWDO&R[HWDO(EHQVRZLUGDQZHLWHUHQ0|JOLFKNHLWHQGHU]LHOJHULFKWH
WHQ 0RGLILNDWLRQ DEVHLWV YRQ &5,6356\VWHPHQ JHDUEHLWHW 1DNDGH <DPDPRWR 	 6DNXPD

(VJLEWYHUVFKLHGHQH$UWHQYRQ&5,635&DV6\VWHPHQGLHLQ]ZHL.ODVVHQXQGPHKUHUH7\
SHQXQG6XEW\SHQXQWHUWHLOWZHUGHQ'LHYHUVFKLHGHQHQ.ODVVHQXQG7\SHQXQWHUVFKHLGHQVLFK
JUDGXHOOKLQVLFKWOLFKLKUHV$XIEDXVXQG:LUNXQJVZHLVH'DV]XPHLVWJHQXW]WH&5,635&DV
6\VWHPLVWHLQ6\VWHPGHU.ODVVH,,0DNDURYDHWDO
&5,635&DV EHVWHKW DXV HLQHU NQVWOLFK KHUJHVWHOOWHQ VJ51$ DOV 6RQGH ]XU %LQGXQJ DQ
HLQHQVSH]LILVFKHQ2UWLQGHU'1$XQG]XPHLVW&DVDOV1XNOHDVHGLHHLQHQHQWVSUHFKHQ
GHQ'RSSHOVWUDQJEUXFKDQGHUHUZQVFKWHQ6WHOOHKHUYRUUXIW'LHVH&DV(QGRQXNOHDVHELQ
GHW DQ HLQH VRJHQDQQWH 3URWRVSDFHU$GMDFHQW0RWLI6HTXHQ] 3$0 GLH VLFK DXV ]ZHL ELV
VHFKV1XNOHRWLGHQ]XVDPPHQVHW]W8PHLQH6WHOOHGHU'1$PLWWHOV&DVVFKQHLGHQ]XN|Q
QHQ LVW HLQH GDUDXI IROJHQGH3$06HTXHQ] HUIRUGHUOLFK GLH DXIJUXQG LKUHU =XVDPPHQVHW
]XQJ HLQEHOLHELJHV1XNOHRWLGXQG]ZHL*XDQLQ%DVHQ MHGRFKKlXILJ LQGHU'1$DXIWULWW
9RUGHU3$06HTXHQ]VWHKWHLQH6HTXHQ]DXV1XNOHRWLGHQ3URWRVSDFHUGLHHLQHHEHQ
VR ODQJH =LHO'1$6HTXHQ] HUNHQQHQ NDQQ $QGHUV DOV EHL =)1 XQG 7$/(1 PXVV GDV
&5,635&DV6\VWHPQXUHLQIDFKYRUKDQGHQVHLQXPEHLGH6WUlQJH]XJOHLFKVFKQHLGHQ]X
N|QQHQ%DUUDQJRX	+RUYDWK+.LP	.LP

$XIGLH'HWDLOXQWHUVFKLHGHNDQQKLHUQLFKWJHQDXHUHLQJHJDQJHQZHUGHQ
-HQDFKGHPZHOFKHV&DV3URWHLQYHUZHQGHWZLUGXQWHUVFKHLGHWVLFKGLH3$06HTXHQ]
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
$EE &5,635&DV
4XHOOH0DULXV:DOWHU$EUXIEDUXQWHU
KWWSVFRPPRQVZLNLPHGLDRUJZLNL)LOH*51$&DVSQJJ/L]HQ]
&&%<6$LegendeJ51$ VLQJOHJXLGH51$
GV'1$ GRXEOHVWUDQG'1$'1$'RSSHOVWUDQJ&OHDYDJH 
6SDOWXQJ2UWGHV'RSSHOVWUDQJEUXFKHV
'DV'HVLJQXQGGLH+HUVWHOOXQJ YRQ51$VLQGZHVHQWOLFK HLQIDFKHU DOV GLH YRQDXIHLQDQGHU
DEJHVWLPPWHQ3URWHLQ3DDUHQZLHEHL=)1RGHU7$/(1&DVEOHLEWXQDEKlQJLJYRQGHUDQYL
VLHUWHQ 6HTXHQ] JOHLFK$XVVHUGHP ODVVHQ VLFKPLW &5,635&DV YHUVFKLHGHQH 6HTXHQ]HQ
GHU'1$JOHLFK]HLWLJYHUlQGHUQ&5,635&DVZLUGGXUFKZHJVDOVJQVWLJHUHVXQGHLQIDFKH
UHV *HQRPH (GLWLQJ9HUIDKUHQ EHVFKULHEHQ ZHOFKHV GDGXUFK DXFK YRQ NOHLQHUHQ /DERUHQ
HLQJHVHW]WZHUGHQNDQQ%DUUDQJRX	'RXGQD&KDQGUDVHJDUDQ	&DUUROO*XKD
HWDO+.LP	.LP
7DE  JLEW HLQH hEHUVLFKW EHU DXVJHZlKOWH &KDUDNWHULVWLND YRQ *HQRPH (GLWLQJ9HUIDKUHQ
LQNOXVLYHHLQHU(LQVFKlW]XQJGHUUHODWLYHQ6FKZLHULJNHLWGHU+HUVWHOOXQJHQWVSUHFKHQGHU6\V
WHPHXQGHLQH.RVWHQVFKlW]XQJXPHLQVHTXHQ]VSH]LILVFKHV5HDJHQ]KHU]XVWHOOHQ=XVDP
PHQIDVVHQG LVW&5,635&DV LP9HUJOHLFKGLHJQVWLJVWH0|JOLFKNHLW GHV*HQRPH(GLWLQJV
GDVLHHLQIDFKLQ LKUHU+HUVWHOOXQJLVWXQGGLH0|JOLFKNHLW]XP0XOWLSOH[LQJGHUJOHLFK]HLWLJHQ
9HUlQGHUXQJYHUVFKLHGHQHU6HTXHQ]HQELHWHW
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
7DE hEHUVLFKWYRQ*HQRPH(GLWLQJ9HUIDKUHQ
 0HJDQXNOHDVH =)1 7$/(1 &5,635&DV
4XHOOH 2UJDQHOOHQ
%DNWHULHQ3KDJHQ
%DNWHULHQ
(XNDU\RWHQ
%DNWHULHQ %DNWHULHQ
'HVLJQ 6FKZLHULJ 6FKZLHULJ
QHXH=)1HLQIDFKHU
DOV01
0LWWHO (LQIDFK
(UNHQQXQJVVHTXHQ] ±ES ±ES ±ES ±ES
.RVWHQLQ86 ± ±  
0XOWLSOH[LQJ 6FKZLHULJ 6FKZLHULJ 0LWWHO*XKDHWDO
RGHU
VFKZLHULJ.DGDP
6KHODNH&KDYKDQ	
6XSUDVDQQD
(LQIDFK
4XHOOHQYHUlQGHUW*XKDHWDO.DGDPHWDO
 'LUHNWHV%DVH(GLWLQJRKQH'RSSHOVWUDQJEUXFK
2EZRKO *HQRPH (GLWLQJ LP *HJHQVDW] ]X JHQWHFKQLVFKHQ 9HUIDKUHQ ]XYRU HLQIDFKHU XQG
VFKQHOOHU XP]XVHW]HQ VRZLH SUl]LVHU LVW ]HLJWHQ VLFK LP /DXIH GHU(QWZLFNOXQJ XQG$QZHQ
GXQJ YRQ =)1 7$/(1 XQG &5,635 GDVV GHUHQ (IIL]LHQ] IU YHUVFKLHGHQH$QZHQGXQJHQ
LPPHUQRFK]XJHULQJ LVW VLHKHGD]X$EVFKQLWW  ,QVEHVRQGHUHGHUJHQDXHUH5HSDUDWXU
SUR]HVV+'5WULWWLP9HUJOHLFK]XPXQJHQDXHUHQ1+(-EHLGHQKHUEHLJHIKUWHQ'RSSHOVWUDQJ
EUFKHQVHOWHQHUDXIZDVEHVWLPPWH9HUlQGHUXQJHQYRQ*HQHQHUVFKZHUW
)RUVFKHULQQHQXQG)RUVFKHUKDEHQGHVKDOE&5,635&DVGHUDUWZHLWHUHQWZLFNHOWGDVVHLQH
GLUHNWH9HUlQGHUXQJHLQ]HOQHU%DVHQXQGGDPLWGHUJHQHWLVFKHQ,QIRUPDWLRQRKQHGLH+HUEHL
IKUXQJ HLQHV 'RSSHOVWUDQJEUXFKV HUP|JOLFKW ZLUG 'LHVH %DVH (GLWLQJ6\VWHPH YHUZHQGHQ
HEHQIDOOV HLQH VJ51$ XP DQ GLH JHZQVFKWH6WHOOH GHU'1$ ]X ELQGHQ$OV1XNOHDVHZLUG
MHGRFK HLQH LQDNWLYH )RUP YRQ&DV YHUZHQGHW dead Cas9 RGHU NXU]dCas9 GLH QLFKW GLH
'RSSHOVWUDQJYHUELQGXQJDXIO|VWVRQGHUQGLHEHLGHQ6WUlQJHDQGHUHUZQVFKWHQ6WHOOHYRQHL
QDQGHUVHSDULHUW'DV&5,635G&DV6\VWHPLVWXPHLQ(Q]\P&\WLGLQGHVDPLQDVHHUJlQ]W
ZHOFKHVGDQQGLH8PZDQGOXQJGHU%DVHQDQGLHVHUHU|IIQHWHQ6WHOOHGXUFKIKUW-HQDFK'H
VLJQN|QQHQ%DVH(GLWLQJ6\VWHPH&\WRVLQ*XDQLQ&*%DVHQSDDUH]X7K\PLQ$GHQLQ7$
XPZDQGHOQ.RPRU.LP3DFNHU=XULV	/LXRGHUHLQ$GHQLQ7K\PLQ$7%DVHQSDDU
]X HLQHP *XDQLQ&\WRVLQ *& *DXGHOOL HW DO  'DGXUFK N|QQHQ 2II7DUJHW(IIHNWH
UHGX]LHUWXQGXQHUZQVFKWH9HUlQGHUXQJHQGLHHWZDGXUFKGLH5HSDUDWXUGHV'RSSHOVWUDQJ
EUXFKVPLWWHOV1+(-DXIWUHWHQYHUPLHGHQZHUGHQ

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
%DVH(GLWLQJ9HUIDKUHQ IXQNWLRQLHUHQ MHGRFKQLFKWJOHLFKHUPDVVHQJXW LQDOOHQ=HOOW\SHQVRQ
GHUQUXIHQLQEHVWLPPWHQ=HOOHQHKHUXQHUZQVFKWH0XWDWLRQHQKHUYRUDOVLQDQGHUHQ=DIUDHW
DO'XUFKGLHJHQHWLVFKH$QSDVVXQJGHV%DVH(GLWLQJ3URWHLQVXQG1XW]XQJHLQHV5L
ERQXNOHRSURWHLQV 513 NRQQWHQ 2II7DUJHW(IIHNWH DXI HLQ QLFKW PHVVEDUHV 0DVV UHGX]LHUW
ZHUGHQ'LHVH9HUlQGHUXQJHQVROOHQDXFKin vivo*HQRPH(GLWLQJEHVVHUHUP|JOLFKHQ5HHV
HW DO  'XUFK ]LHOJHULFKWHWH 0RGLILNDWLRQ GHV JHQHWLVFKHQ $XIEDXV GHU %DVH (GLWLQJ
6\VWHPHVHOEVWNDQQDXFKGLH3Ul]LVLRQEHLGHU$QZHQGXQJLQYHUVFKLHGHQHQ=HOOOLQLHQHUK|KW
ZHUGHQ=DIUDHWDO%DVH(GLWLQJZLUGLQVEHVRQGHUHLQGHQ$QZHQGXQJVIlOOHQHLQ9RU
WHLO]XJHVSURFKHQLQGHQHQQLFKWGLHHLQIDFKH$XVVFKDOWXQJHLQHV*HQVHUZQVFKWLVWVRQGHUQ
HLQ]HOQH%DVHQPLWJURVVHU3Ul]LVLRQYHUlQGHUWZHUGHQPVVHQEHLVSLHOVZHLVHEHLJHQHWLVFK
EHGLQJWHQ(UNUDQNXQJHQ0DU[
,QIRER[51$(GLWLQJ
:lKUHQG*HQRPH(GLWLQJIUGLH]LHOJHULFKWHWH9HUlQGHUXQJYRQ'1$JHQXW]WZHUGHQNDQQILQGHWDXFK(UIRUVFKXQJ
XQG(QWZLFNOXQJYRQ9HUIDKUHQVWDWWPLWGHQHQGLH51$JH]LHOWYHUlQGHUWZHUGHQNDQQ,Q=HOOHQLVWGLH51$HWZDDOV
%RWHQ51$ PHVVHQJHU51$ P51$ XQG 7UDQVIHU51$ W51$ YRUKDQGHQ XQG GLHQW GHU hEHUWUDJXQJ YRQ (UE
LQIRUPDWLRQXQGGHU3URWHLQV\QWKHVH*UDZ.DSLWHO
&5,635ZXUGHIUGLHVHQ=ZHFNGDKLQJHKHQGDQJHSDVVWDOVGDVVVWDWWGHV]XPHLVWYHUZHQGHWHQ&DVHLQ&DV
3URWHLQ YHUZHQGHW ZLUG 0LW GHUDUWLJHQ &5,635&DV6\VWHPHQ NDQQ GLH )XQNWLRQ YRQ *HQHQ DQ HLQHP DQGHUHQ
$QVDW]SXQNW LP 8PZDQGOXQJVSUR]HVV JHQHWLVFKHU ,QIRUPDWLRQ ]X 3URWHLQHQ PRGLIL]LHUW ZHUGHQ 51$ (GLWLQJ ZLUG
3RWHQ]LDO ]XU %HKDQGOXQJ YRQ JHQHWLVFKHQ (UNUDQNXQJHQ RGHU IU JHQHWLVFKH *UXQGODJHQIRUVFKXQJ ]XJHVSURFKHQ
$EXGD\\HKHWDO&R[HWDO
1HEHQ*HQRPH(GLWLQJXQG%DVH(GLWLQJGLHEHLGHDXIGLH0RGLILNDWLRQYRQ'1$DE]LHOHQJLEW
HVDXFK9HUIDKUHQZHOFKHGLH51$JH]LHOWYHUlQGHUQN|QQHQLP5DKPHQGLHVHU6WXGLHNDQQ
MHGRFKQLFKWJHQDXHUDXIGDV7KHPD51$(GLWLQJVLHKH,QIRER[HLQJHJDQJHQZHUGHQ
 $OOJHPHLQH+HUDXVIRUGHUXQJHQGHV*HQRPH(GLWLQJV
0LW0HWKRGHQGHV*HQRPH(GLWLQJVVLQGLPPHUQRFKHLQH5HLKHZLVVHQVFKDIWOLFKHUXQGWHFK
QLVFKHU +HUDXVIRUGHUXQJHQ YHUEXQGHQ GLH YRQ :LVVHQVFKDIWOHULQQHQ XQG :LVVHQVFKDIWOHUQ
DGUHVVLHUWZHUGHQPVVHQ
=XQlFKVWPXVV:LVVHQGDUEHUEHVWHKHQZREHUKDXSWHLQH9HUlQGHUXQJKHUYRUJHUXIHQZHU
GHQVROOXQGZLHGLHVHEHVFKDIIHQVHLQPXVVXPHLQEHVWLPPWHV=LHOHLQHQEHVWLPPWHQ3Kl
QRW\S]XHUUHLFKHQ ,QGHU(QWZLFNOXQJXQG$QZHQGXQJYRQ*HQRPH(GLWLQJ6\VWHPHQJHKW
HVGDQQGDUXP
x GLHVHLQGLH=HOOHQHLQ]XEULQJHQLQGHQHQHLQH9HUlQGHUXQJEHZLUNWZHUGHQVROO'HOLYHU\
x QXUDQGHQHUZQVFKWHQ6WHOOHQGHU'1$'RSSHOVWUDQJEUFKHKHUYRU]XUXIHQ9HUPHLGXQJ
YRQ2II7DUJHW(IIHNWHQ

'DEHLZXUGHQQXU'1$6HTXHQ]HQEHUSUIWDQGHQHQ9HUlQGHUXQJHQZDKUVFKHLQOLFKVLQG=XU+HUDXVIRUGHUXQJ
GHU,GHQWLILNDWLRQYRQ2II7DUJHW(IIHNWHQVLHKH$EVFKQLWW
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
x GLH5HSDUDWXUGHU'RSSHOVWUDQJEUFKHQDFKGHPHUZQVFKWHQ0XVWHUDEODXIHQ]XODVVHQ
VRGDVVGLHHGLWLHUWH'1$GHP=LHOHQWVSULFKW9HUPHLGXQJYRQXQHUZQVFKWHQ2Q7DUJHW
(IIHNWHQXQG
x GLH '1$ LQ DOOHQ DQYLVLHUWHQ =HOOHQ JOHLFKPlVVLJ JH]LHOW ]X YHUlQGHUQ XQG NHLQH 8QWHU
VFKLHGH GHU '1$ YHUVFKLHGHQHU =HOOHQ LQQHUKDOE HLQHV 2UJDQLVPXV KHUYRU]XUXIHQ 9HU
PHLGXQJYRQ0RVDLNELOGXQJ
-HQDFK2UJDQLVPXV=HOOW\SJHQHWLVFKHP$XIEDX$UWGHUHUZQVFKWHQ9HUlQGHUXQJXQG0H
WKRGH GHU 9HUlQGHUXQJ XQWHUVFKHLGHQ VLFK GLH +HUDXVIRUGHUXQJHQ LP 'HWDLO 'LH IROJHQGHQ
$EVFKQLWWHEHVFKlIWLJHQVLFKDXIDOOJHPHLQHU(EHQHPLWGLHVHQWHFKQLVFKHQ$VSHNWHQ'DUEHU
KLQDXVEHVWHKHQZHLWHUHVSH]LILVFKH+HUDXVIRUGHUXQJHQLQGHU1XW]XQJYRQ*HQRPH(GLWLQJLQ
XQWHUVFKLHGOLFKHQ$QZHQGXQJVEHUHLFKHQGLHVHZHUGHQLQGHQHQWVSUHFKHQGHQ.DSLWHOQHUOlX
WHUW
 ,GHQWLILNDWLRQGHU]XYHUlQGHUQGHQ6HTXHQ]
'DPLW*HQRPH(GLWLQJ]LHOJHULFKWHWDUEHLWHQNDQQPVVHQGLHHQWVSUHFKHQGHQ©VWHXHUQGHQª
(OHPHQWH GHU XQWHUVFKLHGOLFKHQ9HUIDKUHQGHQHUZQVFKWHQ2UW LQ GHU'1$HLQHEHVWLPPWH
1XNOHRWLGDEIROJHHUNHQQHQ9RUDXVVHW]XQJGDIU LVWGDVVGLH MHZHLOLJH6HTXHQ]EHNDQQW LVW
GLH YHUlQGHUW ZHUGHQ VROO 1XU VR NDQQ GLH 3URJUDPPLHUXQJ GHV MHZHLOLJHQ *HQRPH (GL
WLQJ6\VWHPVHUIROJHQ
'LH1XNOHRWLGDEIROJHLQGHU'1$NDQQGXUFK'1$6HTXHQ]LHUXQJIHVWJHVWHOOWZHUGHQ6HLWGHQ
HU-DKUHQZXUGHQXQWHUVFKLHGOLFKH7HFKQLNHQHQWZLFNHOWXQGZHLWHUHQWZLFNHOW0LWWOHUZHLOH
ZLUGYRQGHUGULWWHQ*HQHUDWLRQYRQ'1$6HTXHQ]LHUXQJJHVSURFKHQ'HUHQ0HWKRGHQN|QQHQ
GLH1XNOHRWLGDEIROJHDQHLQHPHLQ]HOQHQ0ROHNOLQ(FKW]HLWDEOHVHQ(QJOLVFKVLQJOHPROHFXOH
VHTXHQFLQJ 606 6LH VLQG ZHVHQWOLFK JQVWLJHU XQG VFKQHOOHU DOV YRUDQJHJDQJHQH '1$
6HTXHQ]LHUXQJVYHUIDKUHQ+HDWKHU	&KDLQ
:LHGLH(UOlXWHUXQJHQ]XGHQYHUVFKLHGHQHQ$QZHQGXQJVIlOOHQYRQ*HQRPH(GLWLQJ]HLJHQ
ZHUGHQ LVWEHLYLHOHQ9RUKDEHQGDUEHUKLQDXVXPIDQJUHLFKHV:LVVHQEHUGLH)XQNWLRQGHU
*HQHIUGLH$XVSUlJXQJEHVWLPPWHU(LJHQVFKDIWHQIUHLQHQEHVWLPPWHQ3KlQRW\SQRWZHQ
GLJ8PEHLVSLHOVZHLVHHLQHJHQHWLVFKEHGLQJWH(UNUDQNXQJPLW*HQRPH(GLWLQJ]X WKHUDSLH
UHQPVVHQGLHGHU.UDQNKHLW]XJUXQGHOLHJHQGHQ*HQHHLQZDQGIUHLLGHQWLIL]LHUWZHUGHQ'LHV
LVWEHLPDQFKHQ(UNUDQNXQJHQP|JOLFKHKHUEHLPRQRJHQHQ(UNUDQNXQJHQEHLNRPSOH[HUHQ
(UNUDQNXQJHQPLWXQWHUQLFKW(VEHGDUIDOVRXPIDQJUHLFKHU.HQQWQLVGHUJHQHWLVFKHQ*UXQG
ODJHYRQ3KlQRW\SHQEHYRULQHLQHPZHLWHUHQ6LQQH©]LHOJHULFKWHWHVª*HQRPH(GLWLQJGHQN
EDU LVW DOVR *HQRPH (GLWLQJ GDV ©]LHOJHULFKWHWª HLQHQ EHVWLPPWHQ =ZHFN HUIOOW EHU GLH
©]LHOJHULFKWHWHª 0RGLILNDWLRQ YRQ IHVWJHOHJWHQ '1$$EVFKQLWWHQ KLQDXV GHUHQ $XVZLUNXQJ
GDQQDEHUPLWXQWHUXQVLFKHULVW
*OHLFK]HLWLJ N|QQHQJHUDGH*HQRPH(GLWLQJ9HUIDKUHQ IUGLH ,GHQWLILNDWLRQGHU)XQNWLRQ YRQ
*HQHQJHQXW]WZHUGHQLQGHPLQ=HOOXQG7LHUYHUVXFKHQJH]LHOW*HQHDXVJHVFKDOWHQXQGGDQQ
GHVVHQ$XVZLUNXQJHQIUGLH=HOOHRGHUGHQOHEHQGHQ2UJDQLVPXVEHREDFKWHWZHUGHQ'LHVH
  
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
*UXQGODJHQIRUVFKXQJPLW*HQRPH(GLWLQJNDQQGDPLWGLH:LVVHQVEDVLVIUGLHZHLWHUH$QZHQ
GXQJ YRQ*HQRPH(GLWLQJ OLHIHUQ 6KDOHP HW DO  ):DQJ	4L < =KRX HW DO

 (LQEULQJXQJLQGHQ=HOONHUQGHU=HOOHQ
'DPLW*HQRPH(GLWLQJ6\VWHPHGLH'1$YHUlQGHUQN|QQHQPVVHQVLHUlXPOLFKPLWGHU'1$
]XVDPPHQJHEUDFKWZHUGHQ'DEHL(XNDU\RWHQXD0HQVFKHQ7LHUHRGHU3IODQ]HQGLH'1$
LP=HOONHUQOLHJWLVWHVQRWZHQGLJGLHMHZHLOLJHQ*HQRPH(GLWLQJ6\VWHPHLQGHQ=HOONHUQHLQ
]XVFKOHXVHQ'LH=HOOXQGGLH=HOONHUQPHPEUDQVWHOOHQHLQHGHUSK\VLVFKHQ%DUULHUHQGDUGLH
GDEHLEHUZXQGHQZHUGHQPVVHQ'DV(LQEULQJHQLP(QJOLVFKHQGHOLYHU\ LQGHQ=HOONHUQ
NDQQ PLWWHOV XQWHUVFKLHGOLFKHU 7UlJHUPHGLHQ HUIROJHQ GLH DOV 9HNWRUHQ EH]HLFKQHW ZHUGHQ
*DQ]DOOJHPHLQZHUGHQYLUDOHXQGQLFKWYLUDOH9HNWRUHQXQWHUVFKLHGHQ*HUDGHIUGLHNOLQLVFKH
$QZHQGXQJYRQ*HQRPH(GLWLQJZLUGGLH(LQEULQJXQJDOVHLQH]HQWUDOH+UGHDQJHVHKHQ/LQJ
/L+X	&KHQ
,QIRER[%HJULIIVNOlUXQJLQYLWUR±LQYLYR±H[YLYR
'LH%HJULIIH in vitroex vivo RGHU in vivo EH]HLFKQHQGHQ2UW DQGHP9RUJlQJHRGHU9HUIDKUHQZLHHWZD*HQRPH
(GLWLQJDEODXIHQ
x In vitroODWHLQLVFKIU©LP*ODVªEH]HLFKQHW9RUJlQJHZLH8QWHUVXFKXQJHQRGHU9HUlQGHUXQJHQHWZD*HQRPH
(GLWLQJYRQ2UJDQLVPHQXQG=HOOHQGLHXQWHU/DERUEHGLQJXQJHQHWZDLQHLQHU3HWULVFKDOHGXUFKJHIKUWZHUGHQ 
x :HUGHQOHEHQGHQ2UJDQLVPHQHWZDHLQHP0HQVFKHQRGHUHLQHP9HUVXFKVWLHU=HOOHQRGHU*HZHEHHQWQRPPHQ
GLHGDQQ in vitroYHUPHKUWXQWHUVXFKWXQGYHUlQGHUWZHUGHQVSULFKWPDQYRQHLQHUex vivo ODWHLQLVFK IU©DXV
GHP/HEHQGLJHQª$QZHQGXQJYRQ*HQRPH(GLWLQJ 'LHVHDXVVHUKDOEGHV.|USHUVYHUlQGHUWHQ=HOOHQZHUGHQ
GDQQEHLVSLHOVZHLVHEHLGHUex vivo *HQWKHUDSLHZLHGHU]XUFNLQGHQ2UJDQLVPXVHLQJHEUDFKWZRVLHZLUNVDP
ZHUGHQVROOHQ 
x 0LWin vivo ODWHLQLVFKIU©LP/HEHQGLJHQªZHUGHQ9RUJlQJHEHVFKULHEHQGLHLPOHEHQGLJHQ2UJDQLVPXVVHOEVW
VWDWWILQGHQ ,Q %H]XJ DXI *HQRPH (GLWLQJ EHGHXWHW GLHV GDVV*HQRPH (GLWLQJ6\VWHP LQ =HOOHQ LP OHEHQGHQ
2UJDQLVPXVHLQJHEUDFKWZHUGHQ 
*HQRPH(GLWLQJ in vitro LVW JHQHUHOOPLW ZHQLJHU 5LVLNHQ YHUEXQGHQ GD YHUlQGHUWH =HOOHQ NHLQH )XQNWLRQ LQQHUKDOE
HLQHVOHEHQGLJHQ2UJDQLVPXVKDEHQ'LH5HVXOWDWHYRQ*HQRPH(GLWLQJN|QQHQGDEHLXQWHUNRQWUROOLHUWHQ%HGLQJXQ
JHQ XQWHUVXFKW XQG QDFKYROO]RJHQ ZHUGHQ 'LH GLUHNWH in vivo $QZHQGXQJ LVW GHPJHJHQEHU PLW YHUVFKLHGHQHQ
+HUDXVIRUGHUXQJHQ XQG 5LVLNHQ NRQIURQWLHUW 'LHVH ZHUGHQ VSlWHU XQWHU DQGHUHP LP $EVFKQLWW ]XU VRPDWLVFKHQ
*HQWKHUDSLHQlKHUHUOlXWHUW
:lKUHQGLP/DERUEHLin vitro*HQRPH(GLWLQJNRQWUROOLHUEDUH%HGLQJXQJHQYRUKHUUVFKHQVLQG
GLH9HNWRUHQXQG*HQRPH(GLWLQJ6\VWHPH in vivoVWlUNHUHQlXVVHUHQ(LQIOVVHQDXVJHVHW]W
GLHLKUH,QWHJULWlWXQG)XQNWLRQVW|UHQN|QQHQGLH9HNWRUHQN|QQHQYRQ,PPXQ]HOOHQDWWDFNLHUW
XQG ]HUVW|UW ZHUGHQ GLH (Q]\PH GHU *HQRPH (GLWLQJ6\VWHPH N|QQHQ VLFK DEEDXHQ RGHU
GHVWDELOLVLHUWZHUGHQ%HLGHUin vivo$QZHQGXQJYRQ*HQRPH(GLWLQJ6\VWHPHQLVWDXVVHUGHP
HLQH +HUDXVIRUGHUXQJ GHU (LQEULQJXQJ QXU GLH =HOOHQ GHV 2UJDQLVPXV PLW *HQRPH (GL
WLQJ6\VWHPHQ]XYHUlQGHUQGLHDXFKEHKDQGHOWZHUGHQVROOHQ]%%OXW]HOOHQRGHU/HEHU]HO
OHQ*OHLFK]HLWLJVROOHQDEHUDOOHDQYLVLHUWHQ=HOOHQJOHLFKHUPDVVHQEHKDQGHOWZHUGHQGDGLH
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
VRQVWDXIWUHWHQGH0RVDLNELOGXQJQHJDWLYH(IIHNWHKDEHQNDQQVLHKH$EVFKQLWW'HU9HN
WRU VHOEVW NDQQ GDEHL ]X HLQHP3UREOHPZHUGHQ XQG EHLVSLHOVZHLVH ]\WRWR[LVFKZLUNHQ RGHU
VWDUNH,PPXQUHDNWLRQHQKHUYRUUXIHQ/LQJ/LHWDO5XL:LOVRQ	*UHHQ
9RUEHUHLWXQJGHV*HQRPH(GLWLQJ6\VWHPV
*HQRPH(GLWLQJ6\VWHPHXQGEHL%HGDUIHLQ'1$7HPSODWHN|QQHQDXIXQWHUVFKLHGOLFKH:HL
VH IU GDV (LQEULQJHQ YRUEHUHLWHW ©YHUSDFNWªZHUGHQ -H QDFKGHPZHOFKHU$QVDW] JHZlKOW
ZLUGNRPPHQLQZHLWHUHU)ROJHQXUEHVWLPPWH9HNWRUHQIUGLH(LQEULQJXQJLQIUDJH5XLHWDO

x 6LHN|QQHQLQ3ODVPLGH©YHUSDFNWªZHUGHQ'DV3ODVPLGNDQQGDQQPLWWHOV9HNWRURGHU
DQGHUHU 9HUIDKUHQ LQ GHQ =HOONHUQ HLQJHEUDFKW ZHUGHQ ZR HV GDV MHZHLOLJH 6\VWHP H[
SULPLHUWZLUGGDVKHLVVWDXVGHUJHVSHLFKHUWHQ'1$,QIRUPDWLRQZLUGGDVHQWVSUHFKHQGH
(Q]\P]%&DVV\QWKHWLVLHUWZHOFKHVGDQQGLHHQWVSUHFKHQGHQ*HQHYHUlQGHUW'LHV
LVW ]ZDU UHODWLY JQVWLJ P|JOLFK XQG GDV 3ODVPLG LVW VHKU VWDELO MHGRFK LVW GLH (IIL]LHQ]
JHULQJHUXQGHVGDXHUW ELVGHUHLJHQWOLFKH*HQRPH(GLWLQJ3UR]HVVEHJLQQW$XVVHUGHP
NDQQHVSDVVLHUHQGDVVGDV3ODVPLGVHOEVWLQGDV*HQRPHLQJHEDXWZLUG
x $OWHUQDWLY]XGLHVHP$QVDW]NDQQHLQUHNRPELQDQWHV&DV3URWHLQPLWVJ51$GLUHNWPLWWHOV
9HNWRU HLQJHEUDFKWZHUGHQ GLH*HQRPH(GLWLHUXQJ VHW]W GDEHL VFKQHOOHU HLQZHLO LQ GHU
=HOOHQLFKWHUVWGLH6\QWKHVHGHV6\VWHPVHUIROJHQPXVV$XVVHUGHPZHUGHQZHQLJHU2II
7DUJHW(IIHNWH SURGX]LHUW 'LH GLUHNWH +HUVWHOOXQJ YRQ SXUHP &DV3URWHLQ LVW MHGRFK
DXIZHQGLJHUXQGNRVWHQLQWHQVLYHUDOVGLH1XW]XQJHLQHV3ODVPLGV
x (LQHGULWWH0|JOLFKNHLWLVWGLH1XW]XQJYRQ&DVP51$JHPHLQVDPPLWVJ51$GLHLQGLH
=HOOH HLQJHEUDFKW HEHQIDOOV VFKQHOO ]X ZLUNHQ EHJLQQW XQG JHULQJH 2II7DUJHW(IIHNWH
DXIZHLVWMHGRFKZHQLJHUVWDELOXQGHIIL]LHQWLVW/LQJ/LHWDO/LQR+DUSHU&DUQH\	
7LPOLQ
9LUDOH9HNWRUHQ
%HLGHU1XW]XQJYLUDOHU9HNWRUHQZLUGGLH)lKLJNHLWYRQ9LUHQ*HQHLQ=HOOHQHLQEULQJHQ]XN|Q
QHQGD]XJHQXW]WGLH*HQRPH(GLWLQJ6\VWHPHLQGLH=HOOHQHLQ]XVFKOHXVHQ7UDQVGXNWLRQ
x ,QVEHVRQGHUHLQWHJUDWLRQVGHIL]LHQWH/HQWLYLUHQ,'/9GLHVLFKQLFKWGDXHUKDIWLQGLH'1$
GHU =LHO]HOOH HLQVFKUHLEHQ ZHUGHQ DOV LGHDOH 9HNWRUHQ IU *HQRPH (GLWLQJ6\VWHPH LQ
XQWHUVFKLHGOLFKHQ=HOOHQEHVFKULHEHQXQGHLQJHVHW]W6LHYHUIJHQEHUGLHQRWZHQGLJHQ
.DSD]LWlWHQ XP JU|VVHUH *HQRPH (GLWLQJ6\VWHPH ZLH &5,635&DV DXIQHKPHQ ]X
N|QQHQ XQG ZXUGHQ IU YHUVFKLHGHQH $UWHQ YRQ =HOOHQ HUIROJUHLFK HLQJHVHW]W ,KUH
=\WRWR[L]LWlW XQG ,PPXQRJHQLWlW VLQG GDUEHU KLQDXV UHODWLY JHULQJ *RUL HW DO 
/D)RXQWDLQH)DWKH	6P\WK2UWLQVNL2¶'RQRYDQ'RQJ	.DQWRU
x $GHQRDVVR]LLHUWH9LUHQ $$9 ]HLFKQHQ VLFK GDGXUFK DXV GDVV VLH QLFKW SDWKRJHQ VLQG
XQGGDGXUFKGDV,PPXQV\VWHPQXUJHULQJVWLPXOLHUHQ:LHDXFK/HQWLYLUHQN|QQHQVLHVLFK

(LQ3ODVPLGLVWHLQULQJI|UPLJHV6WFN'1$'RSSHOVWUDQJ
/HQWLYLUHQJHK|UHQGHU)DPLOLHGHU5HWURYLUHQDQ6LHN|QQHQDEHUDQGHUVDOVDQGHUH5HWURYLUHQVRZRKOVLFKWHLOHQ
GHDOVDXFKVLFKQLFKWWHLOHQGH=HOOHQLQIL]LHUHQ'DVKXPDQH,PPXQGHIL]LHQ]YLUXV+,9LVWHLQ/HQWLYLUXV
=HOOVFKlGLJHQGH:LUNXQJ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
WHLOHQGH XQG VLFK QLFKW WHLOHQGH =HOOHQ WUDQVGX]LHUHQ (LQ 1DFKWHLO LVW LKUH JHULQJH
/DGHNDSD]LWlW GLH EHUHLWV PLW GHP &5,635&DV6\VWHP RKQH HLQ '1$7HPSODWH DOV
9RUODJHIU+'5EHLQDKHHUVFK|SIWLVW'LHVEH]JOLFKZLUGPLWGHP$XIWHLOHQGHU*HQRPH
(GLWLQJ6\VWHPHDXIPHKUHUH$$9H[SHULPHQWLHUWGLHVH(OHPHQWHZHUGHQGDQQLQGHU=HOOH
ZLHGHU ]XVDPPHQJHVHW]W$XVVHUGHPZLUG DQ&DV9DULDQWHQJHIRUVFKW GLH NOHLQHU VLQG
DOVGLHELVKHUYHUZHQGHWHQ&DV3URWHLQH*RULHWDO
'HU (LQVDW] YLUDOHU 9HNWRUHQ DOV HIIL]LHQWHUH 7UDQVIHNWLRQVV\VWHPH IU *HQRPH (GLWLQJ9HU
IDKUHQ EHL 3IODQ]HQZLUG HEHQIDOOV GLVNXWLHUW 9LUDOH 9HNWRUHQ GLH GDEHL YRQ%HGHXWXQJ VHLQ
N|QQWHQVLQG$UWHQGHU*HPLQLYLUHQPLWGHU)lKLJNHLWYLHOHYHUVFKLHGHQH3IODQ]HQDUWHQLQIL]LH
UHQ]XN|QQHQ=DLGL	0DQVRRU*lQJLJHUH$UWHQGHU7UDQVIHNWLRQEHL3IODQ]HQVFKHL
QHQ DEHU PLWWHOV Agrobacterium tumefaciens XQG SDUWLFOH ERPEDUGPHQW ]X VHLQ GLH LQ GHQ
NRPPHQGHQ$EVFKQLWWHQEHKDQGHOWZHUGHQ
1LFKWYLUDOH9HNWRUHQ
:lKUHQG YLUDOHQ 9HNWRUHQ KRKH (IIL]LHQ] LQ %H]XJ DXI GLH (LQEULQJXQJ YRQ *HQRPH (GL
WLQJ6\VWHPHQ]XJHVSURFKHQZLUGZHUGHQLKUHJHULQJHUH.DSD]LWlW,PPXQRJHQLWlWXQG7R[L]L
WlWDOV/LPLWDWLRQHQDQJHVHKHQ$XVVHUGHPZLUGDXIQHJDWLYH(IIHNWHLQNOLQLVFKHQ6WXGLHQPLW
YLUDOHQ 9HNWRUHQ YHUZLHVHQ 'HPJHJHQEHU ZLUG QLFKW YLUDOHQ 9HNWRUHQ GDV 3RWHQ]LDO ]XJH
VFKULHEHQGLHVH3UREOHPH]X O|VHQGHU]HLW LVW LKUH(IIL]LHQ] LQGHU(LQEULQJXQJ MHGRFKQRFK
JHULQJHUDOVGLHYRQYLUDOHQ9HNWRUHQ$LQ&KXQJ	.LP7LPLQHWDO
1LFKWYLUDOH9HNWRUHQN|QQHQDXVXQWHUVFKLHGOLFKHQ%LRPDWHULDOLHQKHUJHVWHOOWZHUGHQ(VZHU
GHQVSH]LHOOH3HSWLGH/LSLGH3RO\PHUHRGHUXQWHUVFKLHGOLFKH1DQRSDUWLNHORGHU1DQRDSSDUD
WXUHQHQWZLFNHOWGLHXQWHUVFKLHGOLFKH0HFKDQLVPHQDXVQXW]HQXPGLH=HOOPHPEUDQ]XGXUFK
GULQJHQ:HOFKH0DWHULDOLHQDPEHVWHQDOVQLFKWYLUDOH9HNWRUHQJHHLJQHWVLQGLVWGHU]HLWQRFK
XQNODU(VILQGHQMHGRFKODXIHQG(QWZLFNOXQJHQXQGH[SHULPHQWHOOH$QZHQGXQJHQQHXHU9HNWR
UHQVWDWW/LQJ/LHWDO/LQRHWDO5XLHWDO7LPLQHWDO
Agrobacterium tumefaciensLVWHLQQLFKWYLUDOHU9HNWRUGHUEHL3IODQ]HQKlXILJ$QZHQGXQJILQGHW
A. tumefaciensLVWHLQ%DNWHULXPGDVLQGHU1DWXUXELTXLWlUYRUKDQGHQLVWXQGGDVGLH)lKLJNHLW
EHVLW]WYHUVFKLHGHQH3IODQ]HQDUWHQ]XLQIL]LHUHQ,QIL]LHUWH3IODQ]HQZHUGHQKlXILJDQWXPRUDUWL
JHQ$XVZFKVHQHUNDQQW6HLWGHP$XINRPPHQGHU*HQWHFKQLNZLUGA. tumefaciensDOV9HNWRU
EHL3IODQ]HQ HLQJHVHW]W'DEHLZHUGHQ GLH*HQH GLH EHL GHU 3IODQ]HQ]XFKW XQHUZQVFKW VLQG
]%GLHMHQLJHQGLHIUGDVWXPRUDUWLJH:DFKVWXPYHUDQWZRUWOLFKVLQGGXUFKGLHHUVHW]WGLHGLH
JHZQVFKWH(LJHQVFKDIW WUDJHQ. A. tumefaciensZXUGHDXFKPLW*HQRPH(GLWLQJ9HUIDKUHQDQ
JHZDQGWDOOHUGLQJVZLUGGLHPDQJHOQGH(IIL]LHQ]NULWLVLHUW+=KDQJHWDO
9HNWRUORVH(LQEULQJXQJ
1HEHQYLUDOHQXQGQLFKWYLUDOHQ9HNWRUHQJLEWHV0|JOLFKNHLWHQGHV(LQEULQJHQVJlQ]OLFKRKQH
9HNWRUHQPLWWHOVSK\VLNDOLVFKHU9HUIDKUHQ'LHVH9HUIDKUHQVLQGUHODWLYHLQIDFKXQGVHKU]LHOJH
QDXXQG]XP7HLOODQJHHUSUREW$LQHWDO,KU(LQVDW]LVWRIWMHGRFKDXI in vitro$QZHQ
GXQJHQOLPLWLHUW LQVEHVRQGHUHGLHGHU0LNURLQMHNWLRQXQG(OHNWURSRUDWLRQ/LQJ/LHWDO
/LQRHWDO
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
x %HLGHU0LNURLQMHNWLRQ ZLUGHLQH*ODV0LNURSLSHWWHJHQXW]WXPGDV*HQRPH(GLWLQJ6\VWHP
LQ HLQH =HOOH HLQ]XEULQJHQ 8QWHU GHP0LNURVNRS ZLUG GLH =LHO=HOOH PLWWHOV +DOWHSLSHWWH
IL[LHUW GDQQPLW GHU*ODV0LNURSLSHWWHSHQHWULHUW XQGGDV*HQRPH(GLWLQJ6\VWHPHLQJH
EUDFKW
x %HLGHU0HWKRGHGHU(OHNWURSRUDWLRQZHUGHQ=HOOPHPEUDQHGXUFKHOHNWULVFKH,PSXOVHYRU
EHUJHKHQG GXUFKOlVVLJ JHPDFKW VRGDVV GLH *HQRPH (GLWLQJ6\VWHPH KLQHLQJHEUDFKW
ZHUGHQ N|QQHQ:HLWHUHQWZLFNOXQJHQ GLHVHU EHUHLWV OlQJHU HUSUREWHQ0HWKRGH HUEULQJHQ
EHL EHVWLPPWHQ $QZHQGXQJVJHELHWHQ ± HWZD *HQRPH (GLWLQJ YRQ EHIUXFKWHWHQ 0DXV
(L]HOOHQ ± KRKH (IIL]LHQ] GHQQRFK VLQG PDQFKH =HOOHQ HPSILQGOLFK JHJHQEHU GHQ
HOHNWULVFKHQ,PSXOVHQ
x 'LHK\GURG\QDPLVFKH(LQEULQJXQJ LVWHLQHSK\VLNDOLVFKH0HWKRGHGLH in vivoDQJHZHQGHW
ZHUGHQ NDQQ 'DEHL ZHUGHQ VFKQHOO KRKH 9ROXPLQD YRQ /|VXQJHQ GLH *HQRPH
(GLWLQJ6\VWHPH HQWKDOWHQ LQ GHQ %OXWNUHLVODXI LQML]LHUW 'XUFK GHQ GDEHL DXIJHEDXWHQ
'UXFN ZHUGHQ GLH *HQRPH (GLWLQJ6\VWHPH LQ GLH =HOOHQ KLQHLQ JHSUHVVW =ZDU ZXUGH
GLHVH0HWKRGHEHL9HUVXFKVWLHUHQHUIROJUHLFKDQJHZDQGWVLHEHLQKDOWHWMHGRFK5LVLNHQIU
GHQ2UJDQLVPXVZLHEHLVSLHOVZHLVH+HU]IXQNWLRQVVW|UXQJHQRGHU%OXWGUXFNHUK|KXQJ/LQR
HWDO7U|GHUHWDO
x 3DUWLFOH ERPEDUGPHQW *HQH*XQ LVW HLQ9HUIDKUHQ GDV KlXILJ IU GLH7UDQVIHNWLRQ YRQ
3IODQ]HQJHQXW]WZLUG'DEHLZHUGHQPLW'1$EHU]RJHQH*ROGSDUWLNHOXQWHUKRKHP'UXFN
LQ3IODQ]HQ]HOOHQHLQJHEUDFKWEH]LHKXQJVZHLVH©JHVFKRVVHQª
 2II7DUJHW(IIHNWH'RSSHOVWUDQJEUFKHDQGHUIDOVFKHQ6WHOOH
*HQRPH(GLWLQJ6\VWHPHHUNHQQHQ%DVHQVHTXHQ]HQLQQHUKDOEGHU'1$'LH+HUDXVIRUGHUXQJ
LQGLHVHP(UNHQQXQJVSUR]HVVLVWGDVVEHVWLPPWH6HTXHQ]HQPLWNOHLQHUHQ9DULDWLRQHQPHKU
PDOV LQ GHU '1$ YRUNRPPHQ N|QQHQ$XVVHUGHP WROHULHUHQ*HQRPH (GLWLQJ6\VWHPHPHKU
RGHUZHQLJHU$EZHLFKXQJHQLQGHUHUNDQQWHQ=LHOVHTXHQ]ZRGXUFKDQ6HTXHQ]HQJHEXQGHQ
ZLUGGLHQLFKWH[DNWGHQHQHQWVSUHFKHQGLHYHUlQGHUWZHUGHQVROOHQ'XUFKGHQDQVFKOLHVVHQ
GHQ'RSSHOVWUDQJEUXFKXQGGLH5HSDUDWXUPLWWHOV1+(-RGHU+'5N|QQHQXQHUZQVFKWH0X
WDWLRQHQ DXIWUHWHQ GLH GDQQ$XVZLUNXQJHQ DXI GLH =HOOHQ XQG GHQ2UJDQLVPXV KDEHQ 0DQ
VSULFKW YRQ 2II7DUJHW(IIHNWHQ GLH MH QDFK $QZHQGXQJVIDOO XQWHUVFKLHGOLFK JUDYLHUHQG VHLQ
N|QQHQ;+=KDQJ7HH:DQJ+XDQJ	<DQJD
2II7DUJHW(IIHNWHVWHOOHQDXVPHKUHUHQ*UQGHQHLQH+HUDXVIRUGHUXQJIUGLH$QZHQGXQJYRQ
*HQRPH (GLWLQJ IU YHUVFKLHGHQH$QZHQGXQJV]ZHFNH GDU HLQHUVHLWV ZHLO GXUFK 2II7DUJHW
(IIHNWHGLH=HOOH]HUVW|UWRGHUGLH)XQNWLRQGHU=HOOHJHVW|UWZHUGHQN|QQWH'LHVNDQQ)ROJHQ
IUGHQPLW*HQRPH(GLWLQJEHKDQGHOWHQ2UJDQLVPXVKDEHQ,QVEHVRQGHUHLQGHU*HQWKHUDSLH
ZLUGEHIUFKWHWGDVV2II7DUJHW(IIHNWHYRQ*HQRPH(GLWLQJHWZD]XU.UHEVHQWZLFNOXQJEHLWUD
JHQN|QQWHQZHLO VLHXQHUZQVFKWH*HQHDNWLYLHUHQ(VZLUG YHUVXFKW2II7DUJHW(IIHNWH ]X
YHUKLQGHUQLQGHP
x GLH OHLWHQGHQ(OHPHQWHGHU*HQRPH(GLWLQJ6\VWHPHJH]LHOWZHLWHUHQWZLFNHOWZHUGHQXQG
GHUHQ6SH]LILWlWHUK|KWZLUG
x GLH.RQ]HQWUDWLRQGHU*HQRPH(GLWLQJ6\VWHPHDOVRDXFKGHUVFKQHLGHQGHQ1XNOHDVHQ
]LHOJHULFKWHWXQG]HLWOLFKDEJHVWLPPWGRVLHUWZLUG
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
x GLH YHUZHQGHWH 1XNOHDVH GDV KHLVVW GLH ©*HQVFKHUHª DXVJHWDXVFKW RGHU PRGLIL]LHUW
ZLUG&KULVWRI)HOOPDQQHWDO;+=KDQJHWDOD
$QGHUHUVHLWVVLQG2II7DUJHW(IIHNWH±IDOOVVLHDXIWUHWHQ±QLFKWLPPHUHLQIDFK]XLGHQWLIL]LHUHQ
&KRHWDO;+=KDQJHWDODZHVKDOEDXFKDQGHU9HUEHVVHUXQJYRQ,GHQWLILND
WLRQVYHUIDKUHQJHDUEHLWHWZLUG
x 'XUFKGLH'1$6HTXHQ]LHUXQJGHVJHVDPWHQ*HQRPVN|QQHQNOHLQHUH2II7DUJHW(IIHNWH
DXFK DQ XQHUZDUWHWHQ 6WHOOHQ DXIJHVSUW ZHUGHQ $XVVHUGHP N|QQHQ DXFK JU|VVHUH
VWUXNWXUHOOH9HUlQGHUXQJHQGLHVLFKGXUFKJURVVH/|VFKXQJHQRGHU,QYHUVLRQHQYRQ'1$
6HTXHQ]HQ HUJHEHQ LGHQWLIL]LHUW ZHUGHQ 'LHVH *HQRP6HTXHQ]LHUXQJ LVW MHGRFK DXI
ZHQGLJ XQG NRVWHQLQWHQVLY ZHVKDOE VLH QXU VHOWHQ HLQJHVHW]W ZHUGHQ NDQQ =LVFKHZVNL
)LVFKHU	%RUWHVL
x (V JLEW 2QOLQH'DWHQEDQNHQ ZHOFKH GLH ZDKUVFKHLQOLFKVWHQ 2UWH IU 2II7DUJHW(IIHNWH
LQQHUKDOEGHU'1$DQ]HLJHQ©&5,6355*(17RROVªR-'LH*UXQGDQQDKPHGDEHLLVW
GDVV2II7DUJHW(IIHNWH EHL'1$6HTXHQ]HQ DXIWUHWHQ GLH GHQ HLJHQWOLFK DQYLVLHUWHQ6H
TXHQ]HQlKQOLFKVLQG/HW]WHQGOLFKLVWMHGRFKXQJHZLVVRE2II7DUJHW(IIHNWHQLFKWDXFKDQ
DQGHUHQ 6WHOOHQ GHV *HQRPV DXIWUHWHQ %DVLHUHQG DXI GHUDUWLJHQ SURJQRVWL]LHUWHQ 2II
7DUJHW2UWHQN|QQHQGDQQGLHHQWVSUHFKHQGHQ'1$6HTXHQ]HQDPSOLIL]LHUW XQGVHTXHQ
]LHUWZHUGHQ'LHVLVWNRVWHQJQVWLJHUXQGHLQIDFKHUP|JOLFKDOVGDVJHVDPWH*HQRP]X
VHTXHQ]LHUHQ XQG ]X EHUSUIHQ HV N|QQHQ DEHU 2II7DUJHW(IIHNWH EHUVHKHQ ZHUGHQ
;+=KDQJHWDOD=LVFKHZVNLHWDO
x :HLWHUH0HWKRGHQZLH*8,'(VHT 7VDLHWDORGHU%/(66&URVHWWRHWDO
QXW]HQ EHVWLPPWH0ROHNOH XP DOOH LQ GHU '1$ GXUFKJHIKUWHQ 'RSSHOVWUDQJEUFKH ]X
PDUNLHUHQ ZDV GLH ,GHQWLILNDWLRQ YRQ 2II7DUJHW(IIHNWHQ LQ GHU '1$ OHLFKWHU P|JOLFK
PDFKW
 2Q7DUJHW(IIHNWHXQHUZQVFKWH5HSDUDWXUGHU'RSSHOVWUDQJEUFKH
6HOEVWZHQQGDV*HQRPH(GLWLQJ6\VWHPDQGHUHUZQVFKWHQ6WHOOHGHU'1$HLQHQ'RSSHO
VWUDQJEUXFKKHUYRUUXIWLVWQLFKWVLFKHUREGLHDQJHVWUHEWH9HUlQGHUXQJGHU'1$HUUHLFKWZLUG
RGHUXQHUZQVFKWH2Q7DUJHW(IIHNWHDXIWUHWHQ. :LHHLQOHLWHQGHUOlXWHUWJLEWHV]ZHLJUXQGOH
JHQGH5HSDUDWXUPHFKDQLVPHQIU'1$'RSSHOVWUDQJEUFKH1+(-ZHOFKHVVFKQHOOHUDEOlXIW
DEHUGLH'1$ZHQLJHUSUl]LVH]XVDPPHQVHW]WZRGXUFKZLOONUOLFKH,QGHOVHQWVWHKHQN|QQHQ
RGHU+'5ZHOFKHVGLH'1$QDFKHLQHU9RUODJHZHVHQWOLFKJHQDXHUZLHGHUKHUVWHOOW:lKUHQG
IUGDV$XVVFKDOWHQYRQ*HQHQGLHJHQDXH$UWGHU9HUlQGHUXQJLQGHU'1$6HTXHQ]PLWXQWHU
ZHQLJHUZLFKWLJ LVWXQG]XIlOOLJH,QGHOVDQGHU=LHOVHTXHQ]GXUFK1+(-GHQJHZQVFKWHQ(I
IHNW HUEULQJHQ VLQG EHL DQGHUHQ =ZHFNHQ VHKU JHQDXH 9HUlQGHUXQJHQ GHU %DVHQDEIROJHQ
QRWZHQGLJZHVKDOE GLH5HSDUDWXUPLWWHOV+'5DQJHVWUHEWZLUG $LUG /RYHQGDKO 6W0DUWLQ
+DUULV	*RUGRQ&KXHWDO+RULL	+DWDGD

6RZLUGEHLVSLHOVZHLVHHLQHLQDNWLYLHUWH&DV1XNOHDVHPLWHLQHU)RN1XNOHDVH]XVDPPHQJHIJWHVZHUGHQ]ZHL
JHSDDUWH &DV 1LFNDVHQ DQVWHOOH HLQHU HLQ]HOQHQ &DV 1XNOHDVH RGHU HLQH VSH]LILVFKHUH 9DULDQWH YRQ &DV
63&DV+)HLQJHVHW]W.OHLQVWLYHUXD
,P)ROJHQGHQNDQQQXUHLQH$XVZDKOJHJHEHQZHUGHQ*U|VVHUHhEHUVLFKWHQXQG'LVNXVVLRQHQILQGHQVLFKHWZDEHL
=LVFKHZVNLHWDORGHU7\FNRHWDO
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*UXQGODJHQGHV*HQRPH(GLWLQJV 
6ROO EHLVSLHOVZHLVH HLQH*HQYDULDQWH GLH HLQHPRQRJHQH (UNUDQNXQJ KHUYRUUXIW ©UHSDULHUWª
ZHUGHQXPHLQH(UNUDQNXQJ]XYHUKLQGHUQVRPVVHQPLWXQWHUQXUHLQ]HOQH%DVHQGHU'1$
YHUlQGHUWZHUGHQ±GLHVHDEHUQDFKHLQHPJHQDXHQ0XVWHUVLHKHHWZD3/LDQJHWDO
VLHKHDXFK.DSLWHO]XU.HLPEDKQWKHUDSLH/lXIWGLH(GLWLHUXQJPLWWHOV1+(-DE LVWHVXQ
ZDKUVFKHLQOLFKGDVVJHQDXGLHHUIRUGHUOLFKH%DVHQDEIROJHKHUJHVWHOOWZLUGZHVKDOEGDVDQJH
VWUHEWH=LHOQLFKWHUUHLFKWZLUGRGHUVRJDUJHJHQWHLOLJH(IIHNWHDXIWUHWHQ
)RUVFKHULQQHQXQG)RUVFKHUDUEHLWHQGDUDQ+'5DQVWHOOHYRQ1+(-DXIWUHWHQ]XODVVHQ
x 'LH(IIL]LHQ]YRQ+'5ZXUGH LQ/DERUYHUVXFKHQGXUFKGDV(LQEULQJHQEHVWLPPWHU0ROH
NOHZHOFKHHVVHQ]LHOOH(Q]\PHIUGHQ1+(-3UR]HVVXQWHUGUFNHQXPHLQ9LHOIDFKHV
JHVWHLJHUW&KXHWDO*XROLQJ/LHWDO0DUX\DPDHWDO
x 'DV ]HLWOLFK DP =HOO]\NOXV RULHQWLHUWH (LQEULQJHQ GHV &5,635&DV6\VWHPV HUEUDFKWH
HEHQIDOOV (UIROJH KLQVLFKWOLFK GHU (IIL]LHQ]VWHLJHUXQJ YRQ +'5 6 /LQ 6WDDKO $OOD 	
'RXGQD
x 'XUFK$QIJXQJGHU'1$GLHDOV7HPSODWHIXQJLHUHQVROODQ&DVZXUGH+'5ELV]X
PDO|IWHUKHUYRUJHUXIHQ$LUGHWDO
x 'DLP=HLWYHUODXIEHUHLWV]XYRUPLW&5,635&DVHGLWLHUWH6WHOOHQGXUFKGDV6\VWHPHUQHXW
HGLWLHUW XQG LP=XJH GHVVHQ GLH:DKUVFKHLQOLFKNHLW YRQ XQHUZQVFKWHQ ,QVHUWLRQHQRGHU
'HOHWLRQHQHUK|KWZLUGZXUGHQDXFKDQGHUH6WUDWHJLHQHQWZLFNHOWGLHVH2Q7DUJHW(IIHNWH
]X YHUPHLGHQ 'LHVH EDVLHUHQ GDUDXI HQWZHGHU ]XU HUZQVFKWHQ 9HUlQGHUXQJ HLQH
]XVlW]OLFKH0XWDWLRQGHU3$06HTXHQ]RGHUGHU=LHOVHTXHQ] IUGLHJ51$HLQ]XEULQJHQ
ZRGXUFKGLHHQWVSUHFKHQGH6WHOOHQLFKWZLHGHUGXUFKGDV&5,635&DV6\VWHPHUNDQQW
XQGRGHUEHDUEHLWHWZLUG.ZDUW3DTXHW7HR	7HVVLHU/DYLJQH3DTXHWHWDO
1LFKWQXUGLH5FNVFKOlJHEHL([SHULPHQWHQVRQGHUQJHUDGHDXFKGLH(QWZLFNOXQJGHV%DVH
(GLWLQJZHOFKHVRKQH'RSSHOVWUDQJEUXFKXQGGHQ]HOOHLJHQHQ5HSDUDWXUPHFKDQLVPHQ IXQN
WLRQLHUWKDWGLHLPPHUQRFKOLPLWLHUWH3Ul]LVLRQYRQ*HQRPH(GLWLQJ9HUIDKUHQZLH7$/(1RGHU
&5,635&DVIUEHVWLPPWH$QZHQGXQJV]ZHFNHGHXWOLFKJHPDFKW0DU[
 0RVDLNELOGXQJ
8QVLFKHUKHLWHQ XQG XQJHSODQWH$XVZLUNXQJHQ KLQVLFKWOLFK GHU (LQEULQJXQJ (UUHLFKW GDV*H
QRPH(GLWLQJ6\VWHPGLH'1$ LP=HOONHUQ"GHU3Ul]LVLRQGHU ,GHQWLILNDWLRQXQG%LQGXQJDQ
HLQHEHVWLPPWH'1$6HTXHQ]6FKQHLGHWGDV*HQRPH(GLWLQJ6\VWHPGLH'1$DQGHUULFKWL
JHQ6WHOOH"XQGGHV5HSDUDWXUPHFKDQLVPXVGHUGLH(GLWLHUXQJYROO]LHKW:LUGGLH6HTXHQ]VR
YHUlQGHUWZLHJHSODQW" N|QQHQ LQHLQHPPLW*HQRPH(GLWLQJEHKDQGHOWHQ2UJDQLVPXV]XU
0RVDLNELOGXQJIKUHQ
%HL HLQHU0RVDLNELOGXQJ WULWW HLQH GXUFK*HQRPH(GLWLQJ KHUYRUJHUXIHQH JH]LHOWH JHQHWLVFKH
9HUlQGHUXQJQXU LQHLQHP7HLOGHUEHKDQGHOWHQ=HOOHQEH]LHKXQJVZHLVHGHVEHKDQGHOWHQ2U
JDQLVPXV DXI RGHU HV N|QQHQ XQWHUVFKLHGOLFKH 9HUlQGHUXQJHQ LQ XQWHUVFKLHGOLFKHQ =HOOHQ
GXUFK*HQRPH(GLWLQJKHUYRUJHUXIHQZHUGHQ&KULVWRI)HOOPDQQHWDO6'LH'1$
XQGGDPLWXQWHU8PVWlQGHQGLH)XQNWLRQVZHLVHYHUVFKLHGHQHU=HOOHQXQWHUVFKHLGHQVLFKGDQQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
PLWXQWHUVRVWDUNGDVVHUZQVFKWH(IIHNWHLQHLQHPJHULQJHUHQ0DVVHRGHUVRJDUXQHUZQVFK
WHQHJDWLYH(IIHNWHDXIWUHWHQ0RVDLNELOGXQJNDQQHQWVWHKHQZHQQ
x QLFKW LQ DOOH DQYLVLHUWHQ =HOOHQ HLQHV 2UJDQLVPXV JOHLFKHUPDVVHQ GDV HQWVSUHFKHQGH
*HQRPH(GLWLQJ6\VWHPHLQJHEUDFKWZHUGHQNDQQ
x HVLQEHKDQGHOWHQ=HOOHQ]XXQWHUVFKLHGOLFKHQ2II7DUJHW0XWDWLRQHQGHU'1$NRPPWRGHU
x GLH .RUUHNWXU GHU 'RSSHOVWUDQJEUFKH LQ GHQ YHUVFKLHGHQHQ =HOOHQ ]X XQWHUVFKLHGOLFKHQ
(UJHEQLVVHQIKUW
,QIRER[0RVDLNELOGXQJ
:lKUHQGGLH*HQHWLNJUXQGVlW]OLFKGDYRQDXVJHKWGDVVGLH'1$LQDOOHQ=HOOHQHLQHVLQGLYLGXHOOHQ2UJDQLVPXVJOHLFK
LVW JLEW HV +LQZHLVH GDUDXI GDVV 2UJDQLVPHQ LPPHU ]X HLQHP JHZLVVHQ *UDG EHU 0RVDLNELOGXQJHQ YHUIJHQ
9DULDWLRQHQ LQJHZLVVHQ$EVFKQLWWHQRGHU*HQHQKDEHQGDEHLNHLQHVLFKWEDUHQ$XVZLUNXQJHQ*HQYDULDQWHQGLHQXU
DOV0RVDLNH LQHLQHP ,QGLYLGXXPYRUOLHJHQ N|QQHQDEHUDXFKSDWKRJHQH$XVZLUNXQJHQKDEHQXQG9DULDWLRQHQGHV
3KlQRW\SVRGHU.UDQNKHLWHQKHUYRUUXIHQ,0&DPSEHOOHWDO
'LH3UR]HVVHGLHLP9HUODXIGHV*HQRPH(GLWLQJV]XU0RVDLNELOGXQJIKUHQVLQGQRFKQLFKW
UHVWORV JHNOlUW $OV HLQH 8UVDFKH ZLUG GLH ]X ODQJH DQKDOWHQGH $NWLYLWlW YRQ *HQRPH (GL
WLQJ6\VWHPHQLQQHUKDOEGHU=HOOHLGHQWLIL]LHUWGLHZLHGHUKROW]X'RSSHOVWUDQJEUFKHQXQGXQ
HUZQVFKWHQ9HUlQGHUXQJHQIKUHQNDQQ'XUFK0RGLILNDWLRQGHU+DOEZHUWV]HLWYRQHWZD&DV
NDQQGLH0RVDLNELOGXQJUHGX]LHUWZHUGHQ7XHWDO

:HQQHWZDPDQFKH=HOOHQPLW1+(-UHSDULHUWXQG,QGHOVKHUYRUJHUXIHQZHUGHQZlKUHQGDQGHUHPLW+'5XQGHLQHU
'1$9RUODJHSUl]LVHYHUlQGHUWZHUGHQ
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 ;HQRWUDQVSODQWDWLRQXQG
*HQRPH(GLWLQJ
Alexander Lang und Erich Griessler 
.XU]	NQDSS
x 'LH;HQRWUDQVSODQWDWLRQYRQ=HOOHQ*HZHEHQXQG2UJDQHQYRP7LHULQGHQ0HQVFKHQVROOGHQ0DQJHODQ6SHQ
GHRUJDQHQEHVHLWLJHQ
x $EVWRVVXQJVUHDNWLRQHQ GDV 5LVLNR GHU hEHUWUDJXQJ YRQ .UDQNKHLWHQ XQG PDQJHOQGH SK\VLRORJLVFKH VRZLH
DQDWRPLVFKH 3DVVXQJ VLQG PHGL]LQLVFKH +UGHQ IU GLH ;HQRWUDQVSODQWDWLRQ $XVVHUGHP JLEW HV VR]LDOH XQG
HWKLVFKH%HGHQNHQGDJHJHQ
x *HQRPH(GLWLQJNDQQ6FKZHLQHXQGGHUHQ2UJDQHJHQHWLVFKDQGHQPHQVFKOLFKHQ2UJDQLVPXVDQSDVVHQ'DPLW
N|QQWHQ $EVWRVVXQJVUHDNWLRQHQ DEJHZHQGHW XQG GDV )XQNWLRQLHUHQ GHU 2UJDQH LP 0HQVFKHQ VLFKHUJHVWHOOW
ZHUGHQ$XFKSRWHQ]LHOOJHIlKUOLFKH5HWURYLUHQN|QQHQPLW*HQRPH(GLWLQJDXVGHQ6FKZHLQHQHQWIHUQWZHUGHQ
x 'LH hEHUZLQGXQJ HLQLJHU +UGHQ GXUFK *HQRPH (GLWLQJ KDW LQ 7LHUYHUVXFKHQ ZHLWHUH PHGL]LQLVFKH +HUDXV
IRUGHUXQJHQVLFKWEDUJHPDFKW
x 1HEHQ ;HQRWUDQVSODQWDWLRQ JLEW HV WHFKQLVFKH$OWHUQDWLYHQ XQG VR]LDOH /|VXQJVDQVlW]H IU GDV 3UREOHP GHV
2UJDQPDQJHOV
x (LQH 5HLKH YRQ HWKLVFKHQ XQG VR]LDOHQ $VSHNWHQ GHU ;HQRWUDQVSODQWDWLRQ EOHLEHQ YRP (LQVDW] GHV *HQRPH
(GLWLQJVXQEHUKUW
'LH 7UDQVSODQWDWLRQ YRQ 2UJDQHQ VWHOOW PDQFKPDO GLH HLQ]LJH 7KHUDSLH EHL (UNUDQNXQJHQ
6FKlGLJXQJHQRGHUGHP$XVIDOOYRQ2UJDQHQGDU,QGHU6FKZHL]LVWGLH2UJDQWUDQVSODQWDWLRQ
YRQ0HQVFK ]X0HQVFK GLH VRJHQDQQWH$OORWUDQVSODQWDWLRQ VRZRKO YRQ OHEHQGHQ DOV DXFK
YHUVWRUEHQHQ6SHQGHQGHQXQWHU%HDFKWXQJJHVHW]OLFKHU%HVWLPPXQJHQHUODXEWZXUGHQ
LQGHU6FKZHL]2UJDQHWUDQVSODQWLHUWYRQOHEHQGHQYRQYHUVWRUEHQHQ3HUVRQHQ
3HUVRQHQZDUHQPLWDNWLYHPPLW LQDNWLYHP6WDWXVLQGLH:DUWHOLVWHIUHLQH2UJDQ
VSHQGH HLQJHWUDJHQ %XQGHVDPW IU *HVXQGKHLW %$* E 'LH .QDSSKHLW DQ 6SHQGHU
RUJDQHQZLUG DOV JU|VVWH+HUDXVIRUGHUXQJ GHU$OORWUDQVSODQWDWLRQ LGHQWLIL]LHUW GHU1DFKIUDJH
QDFK2UJDQHQVWHKWHLQ]XJHULQJHV$QJHERWDQSDVVHQGHQ6SHQGHURUJDQHQJHJHQEHU'LHV
NDQQ]XODQJHQ:DUWH]HLWHQXQG]XP7RGYRQ3DWLHQWLQQHQXQG3DWLHQWHQIKUHQ*LZDHWDO
6DLGL	+HMD]LL.HQDUL6KDIUDQ.RGLVK	7]DNLVVLQGLQGHU6FKZHL]
3HUVRQHQYHUVWRUEHQGLHDXIGHU:DUWHOLVWHIUHLQ2UJDQVWDQGHQZXUGHQDXIJUXQGGHV
)RUWVFKUHLWHQVLKUHU.UDQNKHLWYRQGHU:DUWHOLVWHJHVWULFKHQ%XQGHVDPWIU*HVXQGKHLW%$*
E
'DV)RUVFKXQJVIHOGGHU;HQRWUDQVSODQWDWLRQZLGPHWVLFKGLHVHU+HUDXVIRUGHUXQJ;HQRWUDQV
SODQWDWLRQLVWGLH7UDQVSODQWDWLRQYRQ=HOOHQ*HZHEHQRGHU2UJDQHQ]ZLVFKHQYHUVFKLHGHQHQ
6SH]LHVGLHVR WUDQVSODQWLHUWHQ2UJDQH*HZHEHXQG=HOOHQZHUGHQ;HQRJUDIWVJHQDQQW ,P
9HUODXIGHV -DKUKXQGHUWVQDKPHQ0HGL]LQHULQQHQXQG0HGL]LQHUGLH;HQRWUDQVSODQWDWLRQ

%HL3HUVRQHQPLWDNWLYHP6WDWXVLVWHLQH2UJDQWUDQVSODQWDWLRQP|JOLFK3HUVRQHQPLWLQDNWLYHP6WDWXVZHUGHQDXI
JUXQGJHVXQGKHLWOLFKHU*UQGHYRUOlXILJQLFKWEHUFNVLFKWLJW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
JDQ]HU2UJDQHYRUZDVQXUQLHGULJHhEHUOHEHQVUDWHQGHUPHQVFKOLFKHQ2UJDQHPSIlQJHULQQHQ
XQGHPSIlQJHU]XU)ROJHKDWWHXQGDOVQLFKWHUIROJUHLFKEHZHUWHWZXUGH$XVVHUGHPYHUVXFK
WHQVLHPLWWHOV;HQRWUDQVSODQWDWLRQYRQ,QVHO]HOOHQ'LDEHWHVRGHUPLWWHOV+,9UHVLVWHQWHU=HOOHQ
$LGV ]X EHKDQGHOQ &RRSHU  'HVFKDPSV 5RX[ 6Dw 	 *RXLQ  1HXH ZLVVHQ
VFKDIWOLFKH (LQVLFKWHQ XQG WHFKQRORJLVFKH 0|JOLFKNHLWHQ ± LQVEHVRQGHUH *HQRPH (GLWLQJ ±
KDEHQLQGHQOHW]WHQ-DKUHQGD]XJHIKUWGDVV)RUVFKHULQQHQXQG)RUVFKHUZLHGHUJU|VVHUH
+RIIQXQJHQ LQGLHEDOGLJH5HDOLVLHUXQJGHU;HQRWUDQVSODQWDWLRQ VHW]HQ*OHLFK]HLWLJZLUG;H
QRWUDQVSODQWDWLRQYRQ)DFKOHXWHQGHU3ROLWLNXQGGHUgIIHQWOLFKNHLWNRQWURYHUVGLVNXWLHUW:lK
UHQG;HQRWUDQVSODQWDWLRQYRQ2UJDQHQJHQHWLVFKPRGLIL]LHUWHU6FKZHLQH LQQLFKWPHQVFKOLFKH
3ULPDWHQ]XP7HLOODQJHhEHUOHEHQV]HLWHQHUUHLFKWKDEHQVLQGODQJIULVWLJH(UIROJHPLWJDQ]HQ
2UJDQHQEHLP0HQVFKHQELVODQJQLFKWUHDOLVLHUWZRUGHQ0HLHUHWDO
,Q GHQ IROJHQGHQ$EVFKQLWWHQ ZHUGHQ*UXQGODJHQ GHU ;HQRWUDQVSODQWDWLRQ LKUH$QZHQGXQJ
XQGGDPLWYHUNQSIWH0|JOLFKNHLWHQDEHUDXFKPHGL]LQLVFKH+HUDXVIRUGHUXQJHQXQG5LVLNHQ
VRZLH HWKLVFKH XQG VR]LDOH %HGHQNHQ HUOlXWHUW /HVHULQQHQ XQG /HVHU GLH PLW GHP 7KHPD
YHUWUDXWVLQGN|QQHQVLFKGLUHNWPLW$EVFKQLWWXQGGHQ$XVZLUNXQJHQGHU1XW]XQJYRQ*H
QRPH(GLWLQJ9HUIDKUHQDXI;HQRWUDQVSODQWDWLRQEHVFKlIWLJHQ(LQHXPIDVVHQGH%HVWDQGVDXI
QDKPHXQG'LVNXVVLRQGHU UHFKWOLFKHQ5DKPHQEHGLQJXQJHQ LQGHU6FKZHL]QHKPHQ*UXEHU
XQG6RPPHULQ.DSLWHOLQVEHVRQGHUH$EVFKQLWWGHVYRUOLHJHQGHQ%HULFKWHVYRU
 $QZHQGXQJHQXQG&KDQFHQGHU;HQRWUDQVSODQWDWLRQ
;HQRWUDQVSODQWDWLRQZLUGYRQLKUHQ%HIUZRUWHULQQHQXQG%HIUZRUWHUQDOVHLQH$QWZRUWDXIGHQ
0DQJHODQYHUIJEDUHQXQGSDVVHQGHQPHQVFKOLFKHQ6SHQGHURUJDQHQJHVHKHQ6LHN|QQWHLQ
=XNXQIWGDVODQJIULVWLJHhEHUOHEHQYRQ3DWLHQWLQQHQXQG3DWLHQWHQVLFKHUQRGHU]XPLQGHVWGLH
=HLW ELV ]XU 9HUIJEDUNHLW HLQHV SDVVHQGHQ PHQVFKOLFKHQ 6SHQGHURUJDQV EHUEUFNHQ =HLW
YHUVFKDIIHQ ELV HLQ SDVVHQGHVPHQVFKOLFKHV7UDQVSODQW YHUIJEDU RGHU GHU*HVXQGKHLWV]X
VWDQGGHUEHWURIIHQHQ3HUVRQDXVUHLFKHQGJXWIUHLQH$OORWUDQVSODQWDWLRQLVWRGHUDXFKGLH(U
KROXQJGHVN|USHUHLJHQHQ2UJDQV]%EHLDNXWHP/HEHUYHUVDJHQXQWHUVWW]HQVRGDVVYRQ
HLQHU7UDQVSODQWDWLRQJlQ]OLFKDEJHVHKHQZHUGHQNDQQ&RRSHU(NVHU5DPVRRQGDU3KHOSV	
$\DUHV 'HQQHU E (NVHU HW DO +VLQJ (QJHOV*DLVVHU 	 =LPPHU 
63LHUVRQHWDO
0LWGHU7UDQVSODQWDWLRQYRQ=HOOHQ LVWGLH+RIIQXQJYHUEXQGHQ6\PSWRPPLQGHUXQJRGHU+HL
OXQJEHVWLPPWHU(UNUDQNXQJHQ]XHUUHLFKHQ7UDQVSODQWLHUWH=HOOHQN|QQWHQQRWZHQGLJH6XE
VWDQ]HQ ]% ,QVXOLQ SURGX]LHUHQRGHUGHUHQ N|USHUHLJHQH3URGXNWLRQGXUFK5HSDUDWXUGHV
JHVFKlGLJWHQ2UJDQVZLHGHUHUP|JOLFKHQ ,QVEHVRQGHUH LQ+LQEOLFNDXI7\S'LDEHWHVNRQQ
WHQHUVWH(UIROJHHU]LHOWZHUGHQ1DFKGHU$OORWUDQVSODQWDWLRQYRQQRUPDO IXQNWLRQVIlKLJHQ,Q
VHO]HOOHQ EHL DXVJHZlKOWHQ 3DWLHQWLQQHQ XQG 3DWLHQWHQ PLW 7\S'LDEHWHV NRQQWH LQ ELV ]X
GHU)lOOHHLQHXQPLWWHOEDUH8QDEKlQJLJNHLWYRQH[WHUQHU,QVXOLQ]XIXKUHUP|JOLFKWZHUGHQ
GLHLQUXQGGHU)lOOHDXFKQDFKIQI-DKUHQQRFKEHVWDQG6HOEVWEHUOlQJHUH=HLWKRUL
]RQWH !-DKUHZXUGHQSRVLWLYH(IIHNWH LQ%H]XJDXIGLH%OXW]XFNHUUHJXODWLRQ IHVWJHVWHOOW
8PHLQHDXVUHLFKHQGH$Q]DKODQ,QVHO]HOOHQIUHLQH7UDQVSODQWDWLRQ]XHUKDOWHQVLQGMHGRFK

$FTXLUHG,PPXQH'HILFLHQF\6\QGURPHHUZRUEHQHV,PPXQVFKZlFKH6\QGURP
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
PHKUHUH 6SHQGHURUJDQH QRWZHQGLJ GHVKDOE ZLUG DXFK LQ GLHVHP 7UDQVSODQWDWLRQV$QZHQ
GXQJVJHELHW GLH 2UJDQNQDSSKHLW DOV ]HQWUDOH +HUDXVIRUGHUXQJ LGHQWLIL]LHUW 6KDSLUR 3RNU\
ZF]\QVND	5LFRUGL'DQHEHQZLUGDQ;HQRWUDQVSODQWDWLRQ]XU+HLOXQJGHU3DUNLQVRQ
XQGGHU+XQWLQJWRQ.UDQNKHLWELVODQJXQKHLOEDUHQHXURGHJHQHUDWLYH(UNUDQNXQJHQJHIRUVFKW
)LQNHWDO6FKXPDFKHUHWDO
hEHUGLHSRWHQ]LHOOXQEHJUHQ]WH9HUIJEDUNHLWYRQ6SHQGHURUJDQHQKLQDXVLGHQWLIL]LHUWGLHHLQ
VFKOlJLJH )DFKOLWHUDWXU HLQH 5HLKH ZHLWHUHU 9RUWHLOH GHU ;HQRWUDQVSODQWDWLRQ JHJHQEHU GHU
$OORWUDQVSODQWDWLRQ
x 9LHOH$OORWUDQVSODQWDWLRQHQPVVHQUDVFKQDFKGHP7RGGHU6SHQGHULQRGHUGHV6SHQGHUV
HUIROJHQ ZDV HLQH XPIDQJUHLFKH 9RUEHUHLWXQJ GHV (LQJULIIV HUVFKZHUW 'HPJHJHQEHU
N|QQWH;HQRWUDQVSODQWDWLRQGXUFKGLHYRUDXVVHKEDUH9HUIJEDUNHLWGHVWLHULVFKHQ6SHQGHU
RUJDQVEHVVHUYRUEHUHLWHWZHUGHQ
x 'LH JHVWHLJHUWH 9HUIJEDUNHLW YRQ 2UJDQHQ ZUGH DXFK GHQ .UHLV SRWHQ]LHOOHU 2UJDQ
HPSIlQJHULQQHQXQG HPSIlQJHU YHUJU|VVHUQZRPLW0HQVFKHQJHKROIHQZHUGHQN|QQWH
GLH GHU]HLW QLFKW IU HLQH $OORWUDQVSODQWDWLRQ LQIUDJH NRPPHQ *OHLFK]HLWLJ N|QQWH GHP
LOOHJDOHQ 2UJDQKDQGHO GLH *UXQGODJH HQW]RJHQ ZHUGHQ 'RUOLQJ 5LHVEHFN :DUUHQV 	
/HFKOHU6\NHV'¶$SLFH	6DQGULQ
x 'DGLH/HEHQGVSHQGHHLQHV2UJDQVPLWJHVXQGKHLWOLFKHQ5LVLNHQIUGLHVSHQGHQGH3HU
VRQYHUEXQGHQ LVWZLUG;HQRWUDQVSODQWDWLRQDOVHLQ0LWWHO]XU(OLPLQLHUXQJGLHVHU5LVLNHQ
JHVHKHQ
x %HL ;HQRWUDQVSODQWDWLRQ LVW DQGHUV DOV EHL $OORWUDQVSODQWDWLRQ GLH JH]LHOWH JHQHWLVFKH
0RGLILNDWLRQGHU©2UJDQTXHOOHQª7LHUHP|JOLFKXQGHWKLVFKYHUWUHWEDUHU'HVKDOEEHVWHKW
GLH+RIIQXQJGDVVGXUFKJH]LHOWHJHQHWLVFKH$QSDVVXQJGHU7LHUH$EVWRVVXQJVUHDNWLRQHQ
LQ GHQ HPSIDQJHQGHQ 3HUVRQHQ RKQH GDXHUKDIWH PHGLNDPHQW|VH ,PPXQVXSSUHVVLRQ
YHUKLQGHUWZHUGHQN|QQHQ&RRSHU
x ;HQRJUDIWVN|QQWHQHQJPDVFKLJHUXQGJHQDXHUDXI.UDQNKHLWVHUUHJHUEHUSUIWZHUGHQDOV
$OORJUDIWVEHLGHQHQGLH=HLW IU6FUHHQLQJXQG'LDJQRVHVWlUNHUHLQJHVFKUlQNW LVW)LVK
PDQDKHDGRISULQW
'LH HUIROJUHLFKH7UDQVSODQWDWLRQ ]ZLVFKHQ0HQVFKHQ LVW QXU EHL HQWVSUHFKHQGHU ELRORJLVFKHU
3DVVXQJGHUVSHQGHQGHQXQGHPSIDQJHQGHQ3HUVRQP|JOLFK'HU;HQRWUDQVSODQWDWLRQVWHOOW
VLFK GLHVHV3UREOHP YHUVWlUNW DXIJUXQG GHU HYROXWLRQlUHQ(QWZLFNOXQJZHLVHQ YHUVFKLHGHQH
6lXJHWLHUDUWHQGHXWOLFKH8QWHUVFKLHGH LQ LKUHP(UVFKHLQXQJVELOG LKUHU$QDWRPLHXQG3K\VLR
ORJLH DXI -H QDFK HYROXWLRQlUHU1lKH ]XHLQDQGHU IDOOHQ GLHVH JU|VVHU RGHU NOHLQHU DXV XQG
IKUHQ ]X OHLFKWHUHQ ELV VFKZHUZLHJHQGHQ .RPSOLNDWLRQHQ 'DV 6FKZHLQ ZXUGH VFKRQ YRU
PHKUDOV -DKUHQDOVSDVVHQGH2UJDQTXHOOH IU GLH;HQRWUDQVSODQWDWLRQ LQGHQ0HQVFKHQ
LGHQWLIL]LHUW 6DFKV  =ZDU ZHLVHQ 0HQVFKHQDIIHQ XQWHU 7LHUHQ GLH JU|VVWH 1lKH ]XP
0HQVFKHQDXI MHGRFK LVWGLH9HUZHQGXQJGHUGHQ0HQVFKHQlKQOLFKVWHQ$IIHQHWZD6FKLP
SDQVHQJHUDGHZHJHQGLHVHU1lKHHWKLVFKEHGHQNOLFKXQGJHVHOOVFKDIWOLFKZHQLJDN]HSWLHUW
6LH VLQGQLFKW QXU YRP$XVVWHUEHQEHGURKW VRQGHUQ LKQHQZHUGHQDXIJUXQG LKUHU NRJQLWLYHQ
)lKLJNHLWHQHLQEHVRQGHUHU6WDWXVXQGZHLWHUUHLFKHQGH5HFKWH]XJHVFKULHEHQ0LWGHU=FK
WXQJXQG+DOWXQJYRQ6FKZHLQHQKDWGHU0HQVFKEHUHLWVXPIDVVHQGHXQGMDKUWDXVHQGHODQJH

,Q%H]XJDXIGHQ©PRUDOLVFKHQ6WDWXVªYRQ3ULPDWHQVLHKHXD.XQ]PDQQ	.QRHSIIOHU
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
(UIDKUXQJVLHVLQGNRVWHQJQVWLJHUXQGHLQIDFKHUP|JOLFKDOVGLHYRQ$IIHQ6FKZHLQHKDEHQ
ZHLWDXVPHKUXQGKlXILJHU1DFKNRPPHQ$XVVHUGHPLVWGLH+DOWXQJXQG7|WXQJGHV6FKZHLQV
DOV1XW]WLHU LQHLQHPK|KHUHQ$XVPDVVJHVHOOVFKDIWOLFKDN]HSWLHUWDOVGLHYRQ$IIHQ=ZDU LVW
GLH LPPXQRORJLVFKH hEHUHLQVWLPPXQJ ]ZLVFKHQ 6FKZHLQ XQG0HQVFK XQJQVWLJHU DOV HWZD
]ZLVFKHQ$IIHXQG0HQVFKMHGRFKHQWVSULFKWGLH*U|VVHGHU6FKZHLQHRUJDQHLQYLHOHQ)lOOHQ
HKHUGHQHQGHV0HQVFKHQ]XP%HLVSLHOKLQVLFKWOLFKGHU3XPSOHLVWXQJGHV+HU]HQV&RRSHU
*DVWRQHWDO,QZLHIHUQGLH8QWHUVFKLHGHLP.|USHUEDXXQGGDUDXVUHVXOWLHUHQGH.RQ
VWUXNWLRQV XQG )XQNWLRQVZHLVHQ GHU 2UJDQH (LQIOXVV DXI GLH ODQJIULVWLJH )XQNWLRQDOLWlW YRQ
[HQRWUDQVSODQWLHUWHQ6FKZHLQHRUJDQHQKDWN|QQHQMHGRFKQXU/DQJ]HLWVWXGLHQ]HLJHQ
:lKUHQG$IIHQQLFKWDOV2UJDQTXHOOHIUGHQ0HQVFKHQLQ%HWUDFKWJH]RJHQZHUGHQZHUGHQ
QLFKWPHQVFKOLFKH3ULPDWHQWURW]GHPLQ([SHULPHQWHQHLQJHVHW]W$XIJUXQGLKUHUELRORJLVFKHQ
1lKH]XP0HQVFKHQZHUGHQLKQHQDOV9HUVXFKVWLHUH6FKZHLQHRUJDQHRGHU]HOOHQ[HQRWUDQV
SODQWLHUW9LHOHGHU(UNHQQWQLVVHLQ%H]XJDXI;HQRWUDQVSODQWDWLRQEDVLHUHQDXIGHUDUWLJHQ9HU
VXFKHQ:LHDQGHUH7LHUYHUVXFKHZHUGHQVLHNULWLVFKGLVNXWLHUWVLHKH$EVFKQLWW
,QIRER[*HQRPH(GLWLQJ]XU+HUVWHOOXQJYRQ7LHUPRGHOOHQLQ*UXQGODJHQIRUVFKXQJ
*HQRPH(GLWLQJZLUGIUGLH+HUVWHOOXQJYRQ0RGHOORUJDQLVPHQIU*UXQGODJHQIRUVFKXQJ]%&KDUDNWHULVLHUXQJYRQ
*HQHQXQGIUDQZHQGXQJVRULHQWLHUWH)RUVFKXQJ]%0HGLNDPHQWHQHQWZLFNOXQJJHQXW]W'XUFK$XVVFKDOWHQRGHU
(LQEULQJHQ YRQ *HQHQ N|QQHQ EHVWLPPWH 0HUNPDOH ]% (UNUDQNXQJHQ KHUYRUJHUXIHQ ZHUGHQ GLH GHUHQ
(UIRUVFKXQJRGHUGLH(QWZLFNOXQJYRQ7KHUDSLHQHUP|JOLFKW$OV0RGHOORUJDQLVPHQZHUGHQ(LQ]HOOHUZLH%DNWHULHQXQG
NRPSOH[HUH/HEHZHVHQZLH3IODQ]HQ3LO]HRGHU7LHUHYHUZHQGHW'0D	/LX3HQJHWDO
'LH0DXVLVWGDVPHLVWJHQXW]WH6lXJHWLHUIUGLH(UIRUVFKXQJYRQELRORJLVFKHQ=XVDPPHQKlQJHQXQG(UNUDQNXQJHQ
$XIJUXQG SK\VLRORJLVFKHU 8QWHUVFKLHGH VLQG GLHVH )RUVFKXQJVUHVXOWDWH DEHU QXU HLQJHVFKUlQNW DXI GHQ 0HQVFKHQ
EHUWUDJEDU3HUOPDQ'LHKlXILJH1XW]XQJYRQ,Q]XFKWOLQLHQELUJWZHLWHUH3UREOHPHIUGLH*HQHUDOLVLHUEDUNHLW
YRQ)RUVFKXQJVUHVXOWDWHQZHLOGLH&KDUDNWHULVLHUXQJYRQ*HQHQYRUHLQHPZHQLJGLYHUVHQJHQHWLVFKHQ+LQWHUJUXQG
VWDWWILQGHW GHU QLFKW GHU JHQHWLVFKHQ 'LYHUVLWlW EHLP0HQVFKHQ HQWVSULFKW 6LWWLJ HW DO  0LW *HQRPH (GLWLQJ
N|QQHQ JDQ] XQWHUVFKLHGOLFKH =XFKWOLQLHQ$XVJDQJVSXQNW IU ]LHOJHULFKWHWH JHQHWLVFKH 0RGLILNDWLRQHQ ZHUGHQ ZDV
]XYRU DXIJUXQG GHU HLQJHVHW]WHQ 7HFKQLNHQ VFKZHUHU P|JOLFK ZDU (EHQIDOOV ZXUGH GLH ©+XPDQLVLHUXQJª JDQ]HU
'1$6HTXHQ]HQEHLYHUVFKLHGHQHQ1DJHWLHUDUWHQPLW*HQRPH(GLWLQJHLQIDFKHU%LUOLQJ+HUDXOW	3DYORYLF
6FKZHLQHZHLVHQHLQHK|KHUHELRORJLVFKHhEHUHLQVWLPPXQJ]XP0HQVFKHQDXIDOV0lXVHXQG LKUH0RGLILNDWLRQDOV
0RGHOORUJDQLVPHQZXUGHGXUFK*HQRPH(GLWLQJ9HUIDKUHQYHUHLQIDFKWXQGEHVFKOHXQLJW%HUWKHOVHQ7KRPVHQ	/XR
<DRHWDOVLHKH$EVFKQLWW$XFKDQGHU(U]HXJXQJQLFKWPHQVFKOLFKHU3ULPDWHQDOV0RGHOORUJDQLVPHQ
ZLUG JHDUEHLWHW ZHLO GLHVH GHP 0HQVFKHQ lKQOLFKHU VLQG DOV 0lXVH XQG 6FKZHLQH 0LWWOHUZHLOH ZXUGHQ IU
)RUVFKXQJV]ZHFNHPLW*HQRPH(GLWLQJ9HUIDKUHQLQXQWHUVFKLHGOLFKHQ$IIHQDUWHQ*HQHDXVJHVFKDOWHW6DWR	6DVDNL
  ZXUGHQ QLFKW PHQVFKOLFKH 3ULPDWHQ HUVWPDOV PLWWHOV VRPDWLVFKHU =HOONHUQWUDQVIHUV JHNORQW XQG PLW
&5,635&DV JHQHWLVFK YHUlQGHUW =KHQ /LX HW DO 'LH(U]HXJXQJ XQG1XW]XQJ YRQ7LHUPRGHOOHQZLUG DXV
HWKLVFKHU3HUVSHNWLYHGLVNXWLHUWXQGLVWVR]LDONRQWURYHUVVLHKH,QIRER[6HLWH


*OHLFK]HLWLJHUOHLFKWHUWHVGLH9HUJOHLFKEDUNHLWXQG5HSURGX]LHUEDUNHLWYRQ9HUVXFKHQ
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
 +HUDXVIRUGHUXQJHQXQG5LVLNHQGHU;HQRWUDQVSODQWDWLRQ
;HQRWUDQVSODQWDWLRQELUJWPHGL]LQLVFKH+HUDXVIRUGHUXQJHQXQG5LVLNHQYRQGHQHQVLFKPDQ
FKHPLWGHQHQGHU$OORWUDQVSODQWDWLRQGHFNHQ,P=HQWUXPGHU)RUVFKXQJVWHKHQGLHhEHUZLQ
GXQJYRQ$EVWRVVXQJVUHDNWLRQHQXQGGLH9HUKLQGHUXQJYRQ,QIHNWLRQHQGDUEHUKLQDXVLVWGLH
DQDWRPLVFKHXQGSK\VLRORJLVFKH3DVVXQJYRQ;HQRJUDIWV IUGHQ ODQJIULVWLJHQ(UIROJGHU;H
QRWUDQVSODQWDWLRQZLFKWLJ
 $EVWRVVXQJGHV;HQRJUDIWV
%HLGHU7UDQVSODQWDWLRQ YRQ IUHPGHQ=HOOHQ*HZHEHQXQG2UJDQHQHUNHQQW GHU.|USHUGDV
7UDQVSODQW DOV )UHPGN|USHU XQG VHW]W HLQH ,PPXQUHDNWLRQ LQ*DQJ'LH:LUNPHFKDQLVPHQ
GHU5HDNWLRQGHV.|USHUVDXIGDV7UDQVSODQWVLQGGDEHLXQWHUVFKLHGOLFKXQGDNWLYLHUHQMHQDFK
$UWGHU7UDQVSODQWDWLRQGLHVSH]LILVFKHXQGRGHUXQVSH]LILVFKH,PPXQDEZHKUVLHKH,QIRER[
'LH$EVWRVVXQJVUHDNWLRQHQ DXI ;HQRJUDIWV XQWHUVFKHLGHQ VLFK YRQ GHQHQ DXI$OORJUDIWV XQG
VWHOOHQHLQHEHVRQGHUH+HUDXVIRUGHUXQJGDU
,QIRER['DV,PPXQV\VWHPXQGGHVVHQ5ROOHEHLGHU;HQR7UDQVSODQWDWLRQYRQ2UJDQHQ 
'DV ,PPXQV\VWHP VFKW]W 0HQVFKHQ QRUPDOHUZHLVH YRU VFKlGOLFKHQ .UDQNKHLWVHUUHJHUQ XQG )UHPGN|USHUQ (V
ZHUGHQGDVDQJHERUHQHXQVSH]LILVFKH,PPXQV\VWHPXQGGDVDGDSWLYHVSH]LILVFKH,PPXQV\VWHPXQWHUVFKLHGHQGLH
LQ9HUELQGXQJPLWPHFKDQLVFKHQ%DUULHUHQ]%+DXWGLHN|USHUHLJHQH$EZHKUYRQDOVIUHPGLGHQWLIL]LHUWHQ6WRIIHQ
6WUXNWXUHQRGHU2UJDQLVPHQEHZHUNVWHOOLJHQ
x 'DV DQJHERUHQH ,PPXQV\VWHP NDQQ ]XU$EZHKU YRQ )UHPGN|USHUQ ]HOOXOlUH$EZHKUPHFKDQLVPHQ HLQVHW]HQ
HWZD YHUVFKLHGHQH 7\SHQ YRQ 3KDJRF\WHQ ©)UHVV]HOOHQª RGHU QDWUOLFKH .LOOHU]HOOHQ JHQDXVR ZLH KXPRUDOH
$EZHKUPHFKDQLVPHQEHLVSLHOVZHLVHGDV.RPSOHPHQWV\VWHPRGHU/\VR]\P(VLVWVRIRUWDNWLYLHUEDUDEHUQLFKW
DQSDVVXQJVEH]LHKXQJVZHLVHOHUQIlKLJ
x 'HPJHJHQEHUELOGHWVLFKLP/DXIHGHV/HEHQVGDVDGDSWLYH,PPXQV\VWHPKHUDXVZHOFKHVVLFKDQ.UDQNKHLWV
HUUHJHU DQSDVVW XQG EHL HLQHU :LHGHULQIHNWLRQ VFKQHOOHU XQG VWlUNHU UHDJLHUHQ NDQQ (V LVW NRPSOH[HU XQG
HIIL]LHQWHU XQG ELOGHW HLQH KRKH $Q]DKO YHUVFKLHGHQHU $QWLN|USHU ,PPXQJOREXOLQH VRZLH % XQG 7=HOOHQ DOV
$QWZRUWDXIHLQGULQJHQGH$QWLJHQHKHUDXV.UXVH
:lKUHQG EHL GHU $OORWUDQVSODQWDWLRQ GLH 5HDNWLRQ GHV ,PPXQV\VWHPV GXUFK 0HGLNDPHQWH ,PPXQVXSSUHVVLYD
PLWWOHUZHLOHXQWHUGUFNWZHUGHQNDQQWUHWHQEHL;HQRWUDQVSODQWDWLRQDQGHUVDUWLJHXQGVWlUNHUH5HDNWLRQHQDXI'HQQ
GHU 0HQVFK YHUIJW EHU $QWLN|USHU JHJHQ 6WRIIH GLH LP .|USHU YRQ 6FKZHLQHQ XQG GHUHQ 2UJDQHQ YRUNRPPHQ
VRJHQDQQWH$QWLJHQHEHLP0HQVFKHQDEHUQLFKWYRUKDQGHQVLQG

(V JLEW YLHU 3KDVHQ GHU$EVWRVVXQJ HLQHV ;HQRJUDIWV  GLH K\SHUDNXWH YDVNXOlUH  GLH
DNXWHYDVNXOlUHGLHDNXWH7=HOOYHUPLWWHOWHVRZLHGLHFKURQLVFKH$EVWRVVXQJ)UHLQH
HUIROJUHLFKH;HQRWUDQVSODQWDWLRQVLQGDOOHGLHVH3KDVHQ]XEHUFNVLFKWLJHQZlKUHQGEHLGHU
$OORWUDQVSODQWDWLRQ ©QXUª GLH DNXWH 7=HOOYHUPLWWHOWH XQG FKURQLVFKH$EVWRVVXQJVUHDNWLRQHQ
WKHUDSLHUWZHUGHQPVVHQ%HFNPDQQHWDO6±

+HU]NODSSHQYRQ6FKZHLQHQRGHU5LQGHUQZHUGHQEHUHLWVLQ0HQVFKHQWUDQVSODQWLHUW'DEHLZHUGHQGLH+HU]NODSSHQ
GH]HOOXODULVLHUWGDVKHLVVWGLHWLHULVFKHQ=HOOHQZHUGHQHQWIHUQW'DGXUFKILQGHWNHLQH$EVWRVVXQJVWDWW
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LH K\SHUDNXWH YDVNXOlUH$EVWRVVXQJ GHV ;HQRJUDIWV WULWW EHL GLVNRUGDQWHU ;HQRWUDQVSODQWD
WLRQDXI6LHZLUGGXUFKHLQHDQJHERUHQH,PPXQDQWZRUWYRQ LP%OXWGHV0HQVFKHQYRUKDQ
GHQHQ$QWLN|USHUQ DXI 6WRIIH KHUYRUJHUXIHQ GLH LQ GHQ2UJDQHQ GHU 6FKZHLQH YRUNRPPHQ
,QVEHVRQGHUH GDV .RKOHK\GUDWPROHNO *DOĮ*DO(SLWRS VWHKW LP )RNXV GHU )RUVFKXQJ
'LHVHVLVWDQGHU2EHUIOlFKHYRQ(QGRWKHO]HOOHQYLHOHU6lXJHWLHUDUWHQ]XILQGHQQLFKWMHGRFK
EHLP0HQVFKHQGHUKRKH$QWLN|USHU]DKOHQGDJHJHQDXIZHLVW'DV,PPXQV\VWHPDNWLYLHUWEHL
GHU ,GHQWLILNDWLRQ GLHVHV 6WRIIHV GDV .RPSOHPHQWV\VWHP XQG VHW]W HLQH 5HDNWLRQVNHWWH LQ
*DQJGLH]XU=HUVW|UXQJGHU(QGRWKHO]HOOYHUELQGXQJHQGHV;HQRJUDIWVXQGGHP$XVWULWWYRQ
%OXWLQGDVXPJHEHQGH*HZHEHIKUW$QGHU2EHUIOlFKHGHU(QGRWKHO]HOOHQELOGHQVLFK]XGHP
0ROHNOHDXVZHOFKHGLH%LOGXQJYRQ7KURPERVHQI|UGHUW6FKOLHVVOLFKNRPPWHV]XP(UOLHJHQ
GHU =LUNXODWLRQ GHV %OXWHV XQG GDV 2UJDQ ZLUG UDVFK GXUFK PDQJHOQGH %OXW]XIXKU ]HUVW|UW
%HFNPDQQHWDO6±6FKXXUPDQ&KHQJ	/DP1HEHQ*DOĮ*DO
(SLWRS ZXUGHQ PLWWOHUZHLOH ZHLWHUH GHUDUWLJH $QWLJHQH LGHQWLIL]LHUW %\UQH 'X 6WDOERHUJHU
.RJHOEHUJ	0F*UHJRU/XW]HWDO
'LHDNXWHYDVNXOlUH$EVWRVVXQJWULWWEHLNRQNRUGDQWHU;HQRWUDQVSODQWDWLRQXQGQDFKHUIROJUHL
FKHU hEHUZLQGXQJ GHU DNXWHQ YDVNXOlUHQ$EVWRVVXQJ EHL GLVNRUGDQWHQ ;HQRJUDIWV DXI 6LH
PDQLIHVWLHUWVLFKHLQLJH6WXQGHQRGHU7DJHQDFKGHU7UDQVSODQWDWLRQ%HLGLHVHU$EVWRVVXQJV
UHDNWLRQ VSLHOHQ VRZRKO GDV VSH]LILVFKH ,PPXQV\VWHP DOV DXFK GDV DGDSWLYH ,PPXQV\VWHP
XQG GLH GDGXUFK SURGX]LHUWHQ$QWLN|USHU ,PPXQJOREXOLQH HLQH 5ROOH$Q GHU (QGRWKHOREHU
IOlFKH EHILQGOLFKH$QWLJHQH EHZLUNHQ HLQH 6\QWKHVH YRQ HQW]QGXQJVI|UGHUQGHQ 0ROHNOHQ
$XVVHUGHPZHUGHQ0ROHNOHJHELOGHWGLHHLQH9HUELQGXQJ]ZLVFKHQ/HXNR]\WHQ7KURPER]\
WHQXQGGHP(QGRWKHOGHVWUDQVSODQWLHUWHQ2UJDQVEHJQVWLJHQ'XUFK6\QWKHVHYRQ5HJXOD
WRUPROHNOHQ ZLUG ]XVlW]OLFK GLH (QWVWHKXQJ YRQ 7KURPERVHQ JHI|UGHUW:LH EHL GHU K\SHU
DNXWHQYDVNXOlUHQ$EVWRVVXQJ WULWW OHW]WHQGOLFKHLQH'XUFKEOXWXQJVVW|UXQJDXIGLHGDV;HQR
JUDIW]HUVW|UW %HFNPDQQHWDO6±+U\KRURZLF]=H\ODQG6áRPVNL	/LSLĔVNL

'LHDNXWH7=HOOYHUPLWWHOWH$EVWRVVXQJ ILQGHWHLQLJH7DJHQDFKGHU7UDQVSODQWDWLRQVWDWWXQG
VWHOOW EHL GHU$OORWUDQVSODQWDWLRQ GLH ]HQWUDOH DNXWH$EVWRVVXQJVUHDNWLRQ GDU$Q LKU VLQG YHU
VFKLHGHQHN|USHUHLJHQH=HOOHQEHWHLOLJWLQVEHVRQGHUH7=HOOHQXQG%=HOOHQDEHUDXFKQDWU
OLFKH.LOOHU]HOOHQ1.=HOOHQXQGSODVPDF\WRLGH=HOOHQ'LHVHJUHLIHQGDV7UDQVSODQWDWDQXQG
]HUVW|UHQHV'DEHUHLWVGLHYDVNXOlUH$EVWRVVXQJEHL;HQRJUDIWVVHKUVWDUNLVWZDUHLQH%H
REDFKWXQJXQG8QWHUVXFKXQJGHUDNXWHQ7=HOOYHUPLWWHOWHQ$EVWRVVXQJVUHDNWLRQHQODQJH=HLW
QLFKWP|JOLFK&RRSHU(NVHU	7HFWRU+U\KRURZLF]HWDO0LWGHUhEHUZLQGXQJ
GHUK\SHUDNXWHQXQGDNXWHQYDVNXOlUHQ$EVWRVVXQJVUHDNWLRQHQGXUFKGLHJHQHWLVFKH0RGLILND
WLRQGHU7LHUHVLHKH$EVFKQLWWLVWGLH7=HOOYHUPLWWHOWH$EVWRVVXQJYHUVWlUNWLQGHQ%OLFN
GHU)RUVFKXQJ]XU;HQRWUDQVSODQWDWLRQJHUFNW


 ;HQRWUDQVSODQWDWLRQ ]ZLVFKHQ HYROXWLRQlU ZHLWHU HQWIHUQWHQ 6SH]LHV ]XP%HLVSLHO 6FKZHLQ XQG0HQVFK %HL GHU
NRQNRUGDQWHQ;HQRWUDQVSODQWDWLRQ GDV LVW HLQH;HQRWUDQVSODQWDWLRQ ]ZLVFKHQHYROXWLRQlUQlKHU VWHKHQGHQ6SH]LHV
]XP%HLVSLHO0HQVFKHQDIIHXQG0HQVFKNRPPWHV]XNHLQHUK\SHUDNXWHQYDVNXOlUHQ$EVWRVVXQJ
(QGRWKHO]HOOHQNOHLGHQ%OXWXQG/\PSKJHIlVVHDXIGHUHQ,QQHQVHLWHDXVXQGVLQGIUGHQ6WRIIDXVWDXVFK]ZLVFKHQ
%OXWXQG*HZHEHVRZLHGLH5HJXODWLRQYRQ%OXWGUXFNXQG%OXWJHULQQXQJIXQNWLRQDO
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
'LHFKURQLVFKH$EVWRVVXQJOlXIWEHU0RQDWHXQG-DKUHKLQZHJDE6LHLVWHLQNRPSOH[HUXQG
YLHOGLPHQVLRQDOHU3UR]HVVGHVVHQ(LQIOXVVIDNWRUHQXQG:LUNXQJVZHLVHQVRZRKOEHL$OORWUDQV
SODQWDWLRQ ZLH DXFK EHL ;HQRWUDQVSODQWDWLRQ QLFKW YROOVWlQGLJ JHNOlUW VLQG /LEE\ 	 3REHU
5HDNWLRQHQGHV,PPXQV\VWHPVXQGDQGHUH(LQIOXVVIDNWRUHQ7R[L]LWlWYRQ,PPXQVXSS
UHVVLYD%OXWKRFKGUXFN,QIHNWLRQHQSK\VLRORJLVFKH3DVVXQJHWFZHUGHQDOVPLWYHUDQWZRUWOLFK
IU VLH DQJHVHKHQ %HL GHU$OORWUDQVSODQWDWLRQ NDQQ GLH FKURQLVFKH$EVWRVVXQJ VHOEVW GXUFK
*DEH YRQ ,PPXQVXSSUHVVLYD QLFKW LPPHU YHUKLQGHUW ZHUGHQ XQG PDFKW JHJHEHQHQIDOOV HLQ
(UVHW]HQ GHV $OORJUDIV QRWZHQGLJ %HL GHU ;HQRWUDQVSODQWDWLRQ NRQQWHQ FKURQLVFKH $EVWRV
VXQJVUHDNWLRQHQELVODQJNDXPEHREDFKWHWZHUGHQGDDQGHUH$EVWRVVXQJVUHDNWLRQHQGDV;H
QRJUDIWEHUHLWVIUKHU]HUVW|UHQ+U\KRURZLF]HWDO
1HEHQGLHVHQ$EVWRVVXQJVUHDNWLRQHQJLEWHV*HULQQXQJVVW|UXQJHQGLH]ZDUPLWGHQ,PPXQ
UHDNWLRQHQ LQ 9HUELQGXQJ VWHKHQ LQVEHVRQGHUH DEHU DXV PDQJHOQGHU 3DVVXQJ GHU *HULQ
QXQJVV\VWHPH YHUVFKLHGHQHU GLVNRUGDQWHU 6SH]LHV DXI PROHNXODUHU (EHQH HQWVWHKHQ 'LH
*HULQQXQJVVW|UXQJHQIKUHQ]XU%LOGXQJYRQ*HIlVVYHUVFKOVVHQZHOFKHGLHQRUPDOH'XUFK
EOXWXQJGHV;HQRJUDIWV YHUKLQGHUQ%HL GHU;HQRWUDQVSODQWDWLRQVLQGGLHVH ,QNRPSDWLELOLWlWHQ
VWlUNHUDXVJHSUlJWDOVEHLGHU$OORWUDQVSODQWDWLRQ'LHPHGLNDPHQW|VH%HKDQGOXQJGLHVHU5H
DNWLRQHQKDWVLFKDOVQLFKWHIIHNWLYJHQXJHUZLHVHQGHUJHQHWLVFKHQ0RGLILNDWLRQGHU7LHUHZLUG
GDVJU|VVWH3RWHQ]LDO]XJHVSURFKHQ&RZDQ5REVRQ	G¶$SLFH(QW]QGXQJVSUR]HVVH
LQIROJHYRQ;HQRWUDQVSODQWDWLRQVLQGZHQLJHUIRUVFKW MHGRFKZLUGLKQHQHLQHZLFKWLJH5ROOH LQ
%H]XJDXI$EVWRVVXQJVUHDNWLRQHQDWWHVWLHUWGDGLHVHPLWGHU*HULQQXQJVUHJXODWLRQ LQWHUDJLH
UHQ(]]HODUDEHWDO
 hEHUWUDJXQJHQYRQ.UDQNKHLWVHUUHJHUQ
%HLGHU;HQRWUDQVSODQWDWLRQVWHOOWGLHhEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQ±GLH;HQR]RRQRVH 
– HLQ*HVXQGKHLWVULVLNRGDUZHOFKHVHLQ]HQWUDOHV$UJXPHQWIUHLQ0RUDWRULXPGHU;HQRWUDQV
SODQWDWLRQVIRUVFKXQJ(QGHGHUHU-DKUHZDU%DFK	)LQHEHUJ'DQRUPDOHUZHLVH
ZLUNVDPH %DUULHUHQ JHJHQ (UUHJHU EHL GHU ;HQRWUDQVSODQWDWLRQ XPJDQJHQ ZHUGHQ XQG GDV
,PPXQV\VWHPGHU RUJDQHPSIDQJHQGHQ3HUVRQJHVFKZlFKW LVW HUVFKHLQW GDV5LVLNR IU HLQH
hEHUWUDJXQJHUK|KW0DJUH7DNHXFKL	%DUWRVFK%DNWHULHQ3LO]HXQG3DUDVLWHQGLHLQ
GHQ;HQRJUDIWV YRQ6FKZHLQHQYRUNRPPHQ N|QQHQGXUFK+\JLHQHPDVVQDKPHQ ,PSIXQJHQ
XQG6FUHHQLQJVYRUJHEHXJWRGHUEHL,QIHNWLRQHQGXUFK0HGLNDPHQWHQJDEHEHKDQGHOWZHUGHQ
$QGHUVYHUKlOWHVVLFKEHL9LUHQIUGLHHVNHLQHDQWLYLUDOHQ0LWWHORGHU,PSIXQJHQJLEW2EXQG
ZLH HLQHhEHUWUDJXQJ LQIROJH HLQHU ;HQRWUDQVSODQWDWLRQ JHVFKLHKW XQGZHOFKH$XVZLUNXQJHQ
GLHVKDEHQNDQQLVWEHLYLHOHQ9LUHQQRFKXQNODU'LHhEHUWUDJXQJXQG*HVXQGKHLWVDXVZLUNXQ
JHQGHV+HSDWLWLV(9LUXVYRP6FKZHLQDXIGHQ0HQVFKHQVLQGGDJHJHQHWZDEHNDQQWXQG
VWHOOHQHLQ5LVLNREHL;HQRWUDQVSODQWDWLRQGDU$QGHUH3DWKRJHQHZLHGDV3RUFLQH&\WRPHJD
ORYLUXV VWHKHQ LP 9HUGDFKW LQGLUHNWH QHJDWLYH $XVZLUNXQJHQ DXI GDV 7UDQVSODQW ]X KDEHQ
'HQQHUF

 'LH hEHUWUDJXQJ NDQQ DXFK GXUFK GHQ 9HU]HKU YRQ URKHP 6FKZHLQHIOHLVFK XQG GDQQ DXFK ]ZLVFKHQ0HQVFKHQ
HWZDGXUFK%OXWWUDQVIXVLRQVWDWWILQGHQZREHLGLH,QIHNWLRQQRUPDOHUZHLVHDV\PSWRWLVFKYHUOlXIW
%HL,PPXQVXSSUHVVLRQNDQQHV]XFKURQLVFKHQ(QW]QGXQJHQNRPPHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QIRER[hEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQEHL7UDQVSODQWDWLRQHQ
'LH7UDQVSODQWDWLRQYRQ2UJDQHQRGHU=HOOHQEHLQKDOWHWLPPHUHLQ5LVLNRGHUhEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQ'LH
(LQQDKPH YRQ ,PPXQVXSSUHVVLYD NDQQ DXVVHUGHP GLH hEHUWUDJXQJ YRQ (UUHJHUQ XQG GHQ $XVEUXFK YRQ (UNUDQ
NXQJHQ EHJQVWLJHQ %HL $OORWUDQVSODQWDWLRQHQ ZXUGH VR EHLVSLHOVZHLVH GLH hEHUWUDJXQJ YRQ +HSDWLWLV% RGHU
+HSDWLWLV&9LUHQ7XEHUNXORVHHUUHJHUQ+HUSHVYLUHQ&DQGLGD:HVW1LO9LUXVRGHU+,9LUHQXQGGDPLWYHUEXQGHQHLQH
K|KHUH6WHUEOLFKNHLWIHVWJHVWHOOW)LVKPDQ*UHHQZDOG	*URVVL.LUFKQHU	3UXHWW=ZDUH[LVWLHUHQNHLQH
JHQDXHQ)DOO]DKOHQDEHUHLQH6WXGLHKDWHLQH ,Q]LGHQ]UDWHYRQNQDSSXQWHU IUXQHUZDUWHWHhEHUWUDJXQJHQEHL
2UJDQWUDQVSODQWDWLRQHQ NDONXOLHUW ,VRQ HW DO  HLQH DQGHUH HLQH ,Q]LGHQ]UDWH YRQ EHL /HEHUWUDQVSODQWD
WLRQHQ(FKHQLTXH	,VRQ

,QVEHVRQGHUHGLHhEHUWUDJXQJSRUFLQHUHQGRJHQHU5HWURYLUHQ3(59VZLUGDOV*HIDKUJHVH
KHQ 9DULDQWHQ YRQ 3(59V NRPPHQ EHL DOOHQ 6FKZHLQHDUWHQ YRU 7DFNH .XUWK 	 'HQQHU
VLHVLQGLQGHU.HLPEDKQGHU7LHUHHLQJHVFKULHEHQXQGZHUGHQYRQGHQ(OWHUQWLHUHQDQ
LKUH 1DFKNRPPHQ ZHLWHUJHJHEHQ =ZDU ]HLJHQ VLFK NHLQH QHJDWLYHQ$XVZLUNXQJHQ EHL GHQ
7LHUHQ MHGRFK EHVWHKW GDV5LVLNR GDVV3(59VEHL GHUhEHUWUDJXQJ DXI GHQ0HQVFKHQ JH
VXQGKHLWOLFKH$XVZLUNXQJHQKDEHQ:UGHQ3(59VYRQ6FKZHLQHQDXIGHQ0HQVFKHQGXUFK
;HQRWUDQVSODQWDWLRQ EHUWUDJHQ EHVWQGH GLH *HIDKU HLQHU (SLGHPLH VR GLH %HIUFKWXQJ
'HQQHU3(59VN|QQHQVLFKDXVVHUGHPUHNRPELQLHUHQZRGXUFKSDWKRJHQHQHXH5HW
URYLUHQHQWVWQGHQGLHHLQHK|KHUH,QIHNWLRVLWlWXQG5HSURGXNWLRQVUDWHKDEHQN|QQWHQ6ROFKH
5HNRPELQDWLRQHQZXUGHQLQ6FKZHLQHQQDFKJHZLHVHQXQGVWHOOHQIU;HQRWUDQVSODQWDWLRQHLQ
5LVLNRGDU%DUWRVFKHWDO+DUULVRQ7DNHXFKL%DUWRVFK	6WR\H6,0DUWLQ:LO
NLQVRQ 	 )LVKPDQ  'D 8QWHUVXFKXQJHQ GLH hEHUWUDJXQJ YRQ 3(59V LQ =HOONXOWXUHQ
]HLJWHQ 8 0DUWLQ HW DO  3DWLHQFH 7DNHXFKL 	 :HLVV  ZXUGHQ ZHLWHUH 8QWHU
VXFKXQJHQYRUJHQRPPHQXPGLHhEHUWUDJXQJXQG5LVLNHQ]XHUIRUVFKHQ
,Q7LHUYHUVXFKHQZXUGHHLQHhEHUWUDJXQJYRQ3(59VIHVWJHVWHOOW /DDQHWDO$QGHUH
)RUVFKHQGHVWHOOHQGLHVH(UJHEQLVVHXQGLKUH*OWLJNHLWIUGHQ0HQVFKHQMHGRFKLQIUDJHGD
GLHEHREDFKWHWH ,QIHNWLRQYRQ3(59VDXFKDOV)ROJHHLQHUVSH]LILVFKHQ:HFKVHOZLUNXQJGHU
3(59VPLW HLQHP DQGHUHQ LQ GHQ 9HUVXFKVWLHUHQ YRUNRPPHQGHQ 9LUXV LQWHUSUHWLHUW ZHUGHQ
NDQQ0DUWLQDHWDO<*<DQJHWDO(LQZHLWHUHU9HUVXFKLQGHPPHQVFKOLFKH
XQG SRUFLQH1LHUHQ]HOOHQ JHPHLQVDP LQNXELHUWZXUGHQ ]HLJWH HLQHhEHUWUDJXQJ YRQ3(59V
XQG LQZHLWHUHU)ROJHHLQHhEHUWUDJXQJ]ZLVFKHQPHQVFKOLFKHQ=HOOHQ2EHLQHhEHUWUDJXQJ
DEVHLWVGLHVHU/DERUVHWWLQJVVWDWWILQGHWLVWPDQJHOVODQJIULVWLJHU(UIDKUXQJVZHUWHLQ%H]XJDXI
;HQRWUDQVSODQWDWLRQ YRQJDQ]HQ2UJDQHQXQNODU 'HQQHU D'1LXHW DO 
6WXGLHQ LQGHQHQ=HOOHQYRQ6FKZHLQHQLQGHQ0HQVFKHQWUDQVSODQWLHUWZXUGHQKDEHQ]ZDU
NHLQHhEHUWUDJXQJYRQ3(59VJH]HLJW 'LQVPRUH0DQKDUW5DLQHUL -DFRE\	0RRUH 
(OOLRWWHWDO+HQHLQHHWDO,UJDQJHWDO0RUR]RYHWDOMHGRFKPV
VHQ GLHVH (UJHEQLVVH QLFKW ]ZLQJHQG IU ;HQRJUDIWV YRQ JHQWHFKQLVFK DQ GDVPHQVFKOLFKH
,PPXQV\VWHPDQJHSDVVWHQ7LHUHQJHOWHQ0DJUHHWDO:HUGHQ,QVHO]HOOHQDXVVHUGHP
HLQJHNDSVHOW WUDQVSODQWLHUWZDV LQHLQLJHQ6WXGLHQGHU)DOOZDU UHVXOWLHUWGLHV]XVDPPHQPLW
GHUQLHGULJHUHQ([SUHVVLRQYRQ3(59VLQ,QVHO]HOOHQLQHLQJHULQJHUHV5LVLNRGHUhEHUWUDJXQJ
(OOLRWW HW DO 0RUR]RY HW DO  (UNHQQWQLVVH DXV 6WXGLHQPLW QLFKWPHQVFKOLFKHQ
3ULPDWHQVLQGGDUEHUKLQDXV NHLQH ,QGLNDWRUHQ IU GLH1LFKWEHUWUDJXQJYRQ3(59VGDGLH
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
5H]HSWRUHQIU3(59VLQQLFKWPHQVFKOLFKHQ3ULPDWHQQLFKWIXQNWLRQDOVLQG'HQQHU6FRELH	
6FKXXUPDQ
 $QDWRPLVFKHXQGSK\VLRORJLVFKH3DVVXQJ
'LH*HZlKUOHLVWXQJGHUQRUPDOHQ)XQNWLRQYRQ;HQRJUDIWVLVWQLFKWQXUYRQGHU8QWHUGUFNXQJ
GHU ,PPXQDQWZRUW DEKlQJLJ 'LH DQDWRPLVFKH XQG SK\VLRORJLVFKH 3DVVXQJ YRQ 6FKZHLQH
RUJDQHQ IU GHQ0HQVFKHQ LVW MH QDFK=HOOH*HZHEHRGHU2UJDQXQWHUVFKLHGOLFK'DV+HU]
GHV6FKZHLQVlKQHOWGHPGHV0HQVFKHQLQDXVUHLFKHQGHP$XVPDVVXPSULQ]LSLHOODOV;HQR
JUDIWLQIUDJH]XNRPPHQ'HPJHJHQEHUVLQG1LHUHXQG/HEHUYRQ6FKZHLQXQG0HQVFKZH
QLJHUNRPSDWLEHOGLHGDULQSURGX]LHUWHQ6WRIIHXQWHUVFKHLGHQVLFKVRVHKUGDVVHLQhEHUOHEHQ
GHV7UDQVSODQWV XQG GHV0HQVFKHQPLWXQWHU QLFKW RKQHZHLWHUH7KHUDSLHP|JOLFK LVW 'LHVH
,QNRPSDWLELOLWlWHQN|QQWHQGXUFKGLHJHQHWLVFKH0RGLILNDWLRQGHU7LHUHDOV2UJDQTXHOOHQUHGX
]LHUWZHUGHQYLHOH$VSHNWHVLQGDEHUQRFKZHQLJHUIRUVFKW+DPPHU
$XIJUXQGIHKOHQGHU/DQJ]HLWEHREDFKWXQJHQLVWQLFKWNODULQZLHIHUQGLH2UJDQHYRQ6FKZHLQHQ
DXIJUXQGGHUXQWHUVFKLHGOLFKHQ$QDWRPLHXQG3K\VLRORJLH ODQJIULVWLJXQGDXVUHLFKHQG IXQNWLR
QDO LP0HQVFKHQ IXQNWLRQLHUHQ6RZHLVHQ%HFNPDQQHWDO 6±DXIP|JOLFKH
3UREOHPHKLQGLHVLFKDXVGHUKRUL]RQWDOHQ.|USHUKDOWXQJGHU6FKZHLQHDOV2UJDQTXHOOHQXQG
GHUYHUWLNDOHQ.|USHUKDOWXQJGHVDXIUHFKWJHKHQGHQ0HQVFKHQHUJHEHQN|QQWHQ6LHEULQJHQ
GDV%HLVSLHOGHU6FKZHLQHOXQJHDXIGLHDXIJUXQGGHUKRUL]RQWDOHQ/DJHUXQJLQHLQHPJHZLV
VHQ$XVPDVVDQGHUVDUEHLWHWDOVGLHGHV0HQVFKHQ2EGHUDUWLJH)DNWRUHQUHOHYDQWVLQGZLUG
VLFK HUVW EHL NOLQLVFKHQ 9HUVXFKHQPLW ;HQRWUDQVSODQWDWLRQ ]HLJHQ EHL GHQHQ OlQJHUH hEHU
OHEHQV]HLWHQHUUHLFKWZHUGHQ
8QDEKlQJLJ YRQ DQWLN|USHULQGX]LHUWHQ $EVWRVVXQJVUHDNWLRQHQ NDQQ HV DXIJUXQG SK\VLRORJL
VFKHU8QWHUVFKLHGH LQ GHU%OXWJHULQQXQJVUHJXODWLRQ ]ZLVFKHQ YHUVFKLHGHQHQ$UWHQ ]X*HULQ
QXQJVVW|UXQJHQ (QW]QGXQJVUHDNWLRQHQ XQG 7KURPERVHELOGXQJHQ NRPPHQ 9HUVFKLHGHQH
2UJDQH]HLJHQGLHVEH]JOLFKXQWHUVFKLHGOLFKH6FKZHUHJUDGHZREHL+HU]XQG1LHUHQZHQLJHU
VWDUNEHWURIIHQVFKHLQHQDOV/HEHUXQG/XQJH$XFKKLHUZLUGGLHJHQHWLVFKH0RGLILNDWLRQGHU
7LHUH DOV /|VXQJVZHJ JHVHKHQ GLH GXUFK HQWVSUHFKHQGH ,PPXQVXSSUHVVLRQ XQG HQW]Q
GXQJVKHPPHQGH7KHUDSLH EHJOHLWHWZHUGHQPVVWH &RZDQ	5REVRQ &RZDQHW DO
0DQFKH]XQlFKVWDOVGHUDUWLJH,QNRPSDWLELOLWlWHQZDKUJHQRPPHQH5HDNWLRQHQZXUGHQ
DEHUPLWIRUWVFKUHLWHQGHP.HQQWQLVVWDQGVFKOLHVVOLFKHEHQIDOOVDOV,PPXQUHDNWLRQHQHLQJHVWXIW
&RRSHU*DVWRQHWDO
 (WKLVFKHXQGVR]LDOH$VSHNWHGHU;HQRWUDQVSODQWDWLRQ
1HEHQGLHVHQPHGL]LQLVFKWHFKQLVFKHQ+HUDXVIRUGHUXQJHQH[LVWLHUWHLQH5HLKHHWKLVFKHUXQG
VR]LDOHU$VSHNWH GLH HLQHUVHLWVPLW GHUPHGL]LQLVFKWHFKQLVFKHQ0DFKEDUNHLW GHU ;HQRWUDQV
SODQWDWLRQHQJYHUNQSIWVLQG ]%*HVXQGKHLWVULVLNHQDQGHUHUVHLWVXQDEKlQJLJYRQGLHVHQ
EHVWHKHQ'LHJHVHOOVFKDIWOLFKHXQGIDFKOLFKH'LVNXVVLRQ]HLJWGLYHUJLHUHQGH3RVLWLRQHQLQXQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
WHUVFKLHGOLFKHQ%HUHLFKHQ(LQH$XIO|VXQJGLHVHU*HJHQVlW]HZLUG LP)ROJHQGHQQLFKWDQJH
VWUHEWYLHOPHKUHUVFKHLQWHLQHJHVHOOVFKDIWOLFKH$XVHLQDQGHUVHW]XQJDQJH]HLJW
'DV5LVLNRGHUhEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQXQGLQVEHVRQGHUH3(59VZLUIWGLH)UDJH
QDFKHLQHPDN]HSWDEOHQ9HUKlOWQLVYRQLQGLYLGXHOOHP1XW]HQXQGJHVHOOVFKDIWOLFKHP5LVLNRDXI
1HEHQWHFKQLVFKPHGL]LQLVFKHQ6LFKHUKHLWVPDVVQDKPHQZlUHQPLWXQWHUZHLWHUHVR]LDOH0DVV
QDKPHQ]XU0LQLPLHUXQJYRQ5LVLNHQHUIRUGHUOLFK8PGLHhEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQ
IUK]HLWLJ]XHUNHQQHQXQGHLQH$XVEUHLWXQJHLQ]XJUHQ]HQZlUHQUHJHOPlVVLJHOHEHQVODQJH
YHUSIOLFKWHQGH*HVXQGKHLWVXQWHUVXFKXQJHQQRWZHQGLJ(LQHVROFKH9HUSIOLFKWXQJVWQGHDEHU
LQ .RQWUDVW ]XU DXWRQRPHQ (QWVFKHLGXQJ LQ PHGL]LQLVFKHQ %HODQJHQ *HUDGH GDV HWKLVFKH
*UXQGSULQ]LSGLHLQIRUPLHUWH(LQZLOOLJXQJ]XU7HLOQDKPHDQHLQHU6WXGLHMHGHU]HLWZLGHUUXIHQ]X
N|QQHQ:HOWlU]WHEXQGZUGHPLWGLHVHU*HVXQGKHLWVEHUZDFKXQJLQ.RQIOLNWVWHKHQ
)DOOV HLQH ,QIHNWLRQ DXIWUlWH ZlUH GLH ,VRODWLRQ GHU EHWUHIIHQGHQ3HUVRQ QRWZHQGLJ XP HLQH
HWZDLJH$XVEUHLWXQJGHU3DWKRJHQH]XYHUKLQGHUQ'LHVZUGHMHGRFKHLQHQPDVVLYHQ(LQJULII
LQGHUHQ*UXQGUHFKWHGDUVWHOOHQXQGPVVWHGHPHQWVSUHFKHQGJXWEHJUQGHWZHUGHQ'DUEHU
KLQDXVZlUHQYRQGHQ6LFKHUKHLWVYRUNHKUXQJHQDXFKDQGHUH3HUVRQHQ LP1DKEHUHLFK HWZD
6H[XDOSDUWQHULQQHQXQGSDUWQHUEHWURIIHQGLHREZRKOXQWHU8PVWlQGHQQLFKWXQPLWWHOEDU LQ
GHQ3UR]HVVGHULQIRUPLHUWHQ(LQZLOOLJXQJHLQJHEXQGHQWURW]GHPLQ%H]XJDXIGLHhEHUWUDJXQJ
YRQ.UDQNKHLWVHUUHJHUQEHUZDFKWZHUGHQPVVWHQ,QVJHVDPWVWHOOWVLFKGLH)UDJHLQZLHIHUQ
HLQHLQIRUPLHUWH(LQZLOOLJXQJGHV8PIHOGHVEH]LHKXQJVZHLVHGHU*HPHLQVFKDIWHLQJHKROWZHU
GHQNDQQ0$QGHUVRQ'DDU
7LHUUHFKWH VLQG LQ GHU ;HQRWUDQVSODQWDWLRQ ZLH HWZD DXFK LQ %H]XJ DXI 1XW]WLHUKDOWXQJ XQG
-DJG HLQ SRODULVLHUHQGHV 7KHPD %HIUZRUWHULQQHQ XQG %HIUZRUWHU XPIDVVHQGHU 7LHUUHFKWH
WUHWHQJHJHQGLH0|JOLFKNHLW YRQ;HQRWUDQVSODQWDWLRQHLQ$XV LKUHU3HUVSHNWLYHKDEHQ7LHUH
JOHLFKHRGHUlKQOLFKH5HFKWHZLH0HQVFKHQXQGPVVHQGHPHQWVSUHFKHQGEHKDQGHOWZHUGHQ
6LH IKUHQ GDV /HLG XQG GLH 7|WXQJ YRQ 7LHUHQ LQIROJH YRQ ;HQRWUDQVSODQWDWLRQVVWXGLHQ DQ
+DOWXQJVEHGLQJXQJHQ2SHUDWLRQHQ2SHUDWLRQVIROJHQHWF VRZLHGLH]XNQIWLJH$XVEHXWXQJ
GLHVHU7LHUHDOV2UJDQTXHOOHQ'DUEHUKLQDXVlXVVHUQVLHJUXQGOHJHQGH.ULWLNDQELRPHGL]LQL
VFKHU)RUVFKXQJXQG]ZHLIHOQGLHhEHUWUDJEDUNHLWYRQ7LHUYHUVXFKVHUJHEQLVVHQDXIGHQ0HQ
VFKHQXQGGDPLW GHUHQ1XW]HQDQ VLHKHHW DO*HULFNH (LQHDQGHUH3HUVSHNWLYH LVW
GDVV7LHUHYRP0HQVFKHQJUDGXHOOYHUVFKLHGHQVLQGXQG LKQHQGHVZHJHQDXFKXQWHUVFKLHG
OLFKH5HFKWH]XJHVSURFKHQZHUGHQ'LH1XW]XQJYRQ0HQVFKHQDIIHQ IU;HQRWUDQVSODQWDWLRQ
NDQQGHPHQWVSUHFKHQGDXIJUXQGHWKLVFKHU*UQGHDEJHOHKQWZHUGHQZHLOVLHGHP0HQVFKHQ
VHKUlKQOLFKVLQG'D]XNRPPWGDVVYLHOH3ULPDWHQDUWHQYRP$XVVWHUEHQEHGURKWVLQG$UWHQ
VFKXW]XQG;HQRWUDQVSODQWDWLRQVWQGHQGHPHQWVSUHFKHQGLP:LGHUVSUXFK]XHLQDQGHU'DDU
'LH1XW]XQJ YRQ6FKZHLQHQ DOV2UJDQTXHOOHQ GLH DXFK VRQVW DOV1XW]WLHUH JHKDOWHQ
XQGJHW|WHWZHUGHQHUVFKHLQWDXVGLHVHU3HUVSHNWLYHEHLDUWJHUHFKWHU+DOWXQJXQGZUGHYROOHU
%HKDQGOXQJKLQJHJHQDOV OHJLWLP1XIILHOG&RXQFLORQ%LRHWKLFV6±6PHWDQND	
&RRSHU

 %HWHLOLJXQJV XQG 'LVNXVVLRQVDNWLYLWlWHQ KDEHQ LQ GHU 9HUJDQJHQKHLW LQ YHUVFKLHGHQHQ /lQGHUQ ± DXFK LQ GHU
6FKZHL]±EHUHLWVVWDWWJHIXQGHQ *ULHVVOHU%LHJHOEDXHU+DQVHQ	/RHEHUXQGN|QQWHQYRUGHP+LQWHUJUXQG
GHU(QWZLFNOXQJYRQ*HQRPH(GLWLQJHUQHXWGXUFKJHIKUWZHUGHQ
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
,QIRER[(WKLVFKH)UDJHQYRQ7LHUPRGHOOHQPLW*HQRPH(GLWLQJ
'LH1XW]XQJYRQ7LHUHQ IUPHGL]LQLVFKH)RUVFKXQJXQGGLH(U]HXJXQJYRQ7LHUPRGHOOHQVLQGYRUGHP+LQWHUJUXQG
GHV 7LHUZRKOV XQG DXIJUXQG GHU )UDJH GHV 1XW]HQV LKUHU 5HVXOWDWH HWKLVFK XPVWULWWHQ ,Q GHU 6FKZHL] PVVHQ
)RUVFKHQGH7LHUYHUVXFKH©DXIHLQ0LQLPXP>«@EHVFKUlQNHQªXQGJHJHEHQHQIDOOVYHUVXFKHQ]XHUVHW]HQ]XUHGX
]LHUHQ XQG ]X YHUEHVVHUQ 5 ± UHSODFH UHGXFH UHILQH %XQGHVDPW IU /HEHQVPLWWHOVLFKHUKHLW XQG 9HWHULQlUZHVHQ
%/9D=LYLOJHVHOOVFKDIWOLFKHXQGSROLWLVFKH ,QLWLDWLYHQ VRZLH)RUVFKXQJVI|UGHUXQJVVFKZHUSXQNWH]LHOHQDXVVHU
GHPDXIHLQHLPPHUZHLWHUH5HGXNWLRQEHODVWHQGHU7LHUYHUVXFKHDE:DOWHUVSHUJHU
*HQRPH(GLWLQJXQGGDPLW]XVDPPHQKlQJHQGH3UR]HVVHUXIHQEHLGHQ7LHUHQHLQHUVHLWVXQJHZROOWH7RWJHEXUWHQXQG
VFKZHUH6FKlGHQKHUYRU±EHLVSLHOVZHLVHNDPHQLQHLQHP9HUVXFKGHV.ORQHQVYRQ$IIHQDXI6FKZDQJHUVFKDIWHQ
IQI /HEHQGJHEXUWHQ =KHQ /LX HW DO  ± DQGHUHUVHLWV HUZQVFKWH ZHLO ]X HUIRUVFKHQGH (UNUDQNXQJHQ GLH
SRWHQ]LHOOPLW7LHUOHLG]XVDPPHQKlQJHQHWZD0XVNHOG\VWURSKLHRGHU'LDEHWHV'DUEHUKLQDXVLVWGLH©9HUPHQVFK
OLFKXQJª YRQ 9HUVXFKVWLHUHQ GXUFK *HQRPH (GLWLQJ9HUIDKUHQ PLW GHU )UDJH YHUEXQGHQ DE ZHOFKHP *UDG GHU
bKQOLFKNHLW PLW GHP 0HQVFKHQ )RUVFKXQJ DQ 7LHUHQ HWKLVFK QLFKW PHKU ]X UHFKWIHUWLJHQ LVW HWZD ZHQQ NRJQLWLYH
)lKLJNHLWHQLPPHUZHLWHUGHQHQGHV0HQVFKHQDQJHQlKHUWZHUGHQ1HXKDXV
,QGHU6FKZHL] LVWGLH$Q]DKOYRQ7LHUHQIU7LHUYHUVXFKHLQGHQOHW]WHQ-DKUHQWHQGHQ]LHOOJHVXQNHQZHQQJOHLFK
VLH ]HLWZHLVH QLHGULJHU ZDU DOV KHXWH HWZD LQ GHQ -DKUHQ ± XQG ±  ZXUGHQ  
9HUVXFKVWLHUH LQGHU6FKZHL]YHUZHQGHWGDYRQXD0lXVH5DWWHQ9|JHO)LVFKH
 5LQGHU  6FKZHLQH XQG  3ULPDWHQ %XQGHVDPW IU /HEHQVPLWWHOVLFKHUKHLW XQG 9HWHULQlUZHVHQ %/9
E,QGHQOHW]WHQ]HKQ-DKUHQNDPHVGDEHL]XHLQHU=XQDKPHYRQ7LHUYHUVXFKHQPLWJHQWHFKQLVFKYHUlQGHUWHQ
0lXVHQ VRZLH HLQHU =XQDKPH YRQ 7LHUYHUVXFKHQ EHL GHQHQ HLQH PLWWHOVFKZHUH 6FKZHUHJUDG  RGHU VFKZHUH
%HODVWXQJGHU7LHUH6FKZHUHJUDGYRUOLHJWEHLHLQHU6FKZHUHJUDG6NDODYRQELV'LH=XQDKPHYRQ9HUVXFKHQ
PLWK|KHUHU%HODVWXQJVVWXIHZLUGPLWGHUJH]LHOWHQJHQWHFKQLVFKHQ(U]HXJXQJYRQ7LHUPRGHOOHQ IUELRPHGL]LQLVFKH
)RUVFKXQJLQ9HUELQGXQJJHEUDFKW%XQGHVDPWIU/HEHQVPLWWHOVLFKHUKHLWXQG9HWHULQlUZHVHQ%/9F
(V LVWXQJHZLVVZLHVLFKGLH$Q]DKOXQGGLH4XDOLWlWYRQ7LHUYHUVXFKHQGXUFK*HQRPH(GLWLQJ ODQJIULVWLJYHUlQGHUQ
ZLUG (LQHUVHLWV N|QQWHQ EHVWLPPWH /HEHZHVHQ HKHU XQG YHUPHKUW DOV 9HUVXFKVWLHUH HLQJHVHW]W ZHUGHQ ]% QLFKW
PHQVFKOLFKH3ULPDWHQZDVYRQ2UJDQLVDWLRQHQGLHVLFKJHJHQ7LHUYHUVXFKHHLQVHW]HQNULWLVLHUWZLUG &UXHOW\)UHH
,QWHUQDWLRQDO  )RUVFKHQGH GLH PLW *HQRPH (GLWLQJ DUEHLWHQ VHKHQ ZLHGHUXP GLH &KDQFH GLH $Q]DKO YRQ
9HUVXFKVWLHUHQ PLW HUK|KWHU (IIL]LHQ] GHV *HQRPH (GLWLQJV ]X VHQNHQ ZHLO GLH =FKWXQJ EHVWLPPWHU 0HUNPDOH LQ
ZHQLJHU*HQHUDWLRQHQDOV]XYRUHUP|JOLFKWZLUG%RFN$XVVHUGHPZLUGGHUPHQVFKOLFKH1XW]HQGHU)RUVFKXQJ
DQ9HUVXFKVWLHUHQLGHQWLIL]LHUWXQGPLWGHPJU|VVHUHQ©9HUEUDXFKªDQ7LHUHQLQGHU/DQGZLUWVFKDIWUHODWLYLHUW
'LH(LQYHUOHLEXQJYRQ7LHUHQXQGWLHULVFKHQ6WRIIHQ]XU(UQlKUXQJLVW1RUPDOLWlWGHU0HKUKHLW
GHU0HQVFKHQXQGDXFKLPPHGL]LQLVFKHQ%HUHLFKZHUGHQ6XEVWDQ]HQWLHULVFKHQ8UVSUXQJV
IU GLH %HKDQGOXQJ YRQ (UNUDQNXQJHQ YHUZHQGHW 'LH ;HQRWUDQVSODQWDWLRQ EHUVFKUHLWHW GLH
*UHQ]H ]ZLVFKHQ 7LHU XQG0HQVFK LQVRIHUQ UDGLNDOHU DOV GDVV =HOOHQ *HZHEH RGHU JDQ]H
2UJDQH GDXHUKDIW LQ GHQ.|USHU HLQJHEUDFKW XQGPLW GLHVHP YHUEXQGHQZHUGHQ 'LHV NDQQ
PLWXQWHU (NHO XQG VR]LDOH$EOHKQXQJ KHUYRUUXIHQ &RRN  GDUEHU KLQDXV VWHOOHQ VLFK
)UDJHQ QDFK GHU:UGH XQG GHU ,GHQWLWlW GHV0HQVFKHQ 'LHPHQVFKOLFKH:UGH ZLUG YRQ
;HQRWUDQVSODQWDWLRQHLQHUVHLWVQLFKWEHWURIIHQJHVHKHQVRODQJHGLHRUJDQHPSIDQJHQGH3HUVRQ
GHU;HQRWUDQVSODQWDWLRQVHOEVW]XJHVWLPPWKDWXQGQLFKWEORVVHV2EMHNWHLQHVPHGL]LQLVFKHQ
9HUVXFKVZLUG%HFNPDQQHWDO6±$QGHUHUVHLWVZHUGHQDEHUQHJDWLYH$XV

:REHLHVJHVHOOVFKDIWOLFKHNXOWXUHOOHXQGUHOLJL|VEHGLQJWH*UHQ]HQJLEW'HU9HU]HKUYRQ6FKZHLQHIOHLVFK LVWEHL
VSLHOVZHLVHLP-XGHQWXPXQG,VODPYHUERWHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
ZLUNXQJHQDXIJUXQGYHUlQGHUWHU(LJHQXQG)UHPGZDKUQHKPXQJLQIROJHHLQHU;HQRWUDQVSODQ
WDWLRQ EHIUFKWHW ,QZLHIHUQ VROFKH DXIWUHWHQ LVW PDQJHOV HPSLULVFKHU (LQVLFKWHQ XQJHZLVV
&RRN(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQIUGLH*HQWHFKQLNLPDXVVHUKXPDQHQ%HUHLFK

$XFKXQHUZQVFKWH1HEHQHIIHNWHXQGVR]LDOH)ROJHQYRQ;HQRWUDQVSODQWDWLRQ VLQGGHQNEDU
)DOOV ;HQRWUDQVSODQWDWLRQ QXU ]XUhEHUEUFNXQJ GHU =HLW ELV ]X HLQHU$OORWUDQVSODQWDWLRQ JH
QXW]WZUGHRGHUGLH;HQRJUDIWVZHQLJHUODQJIXQNWLRQVWFKWLJZlUHQDOV$OORJUDIWVGDQQN|QQ
WHGLHV]XOlQJHUHQ:DUWHOLVWHQIUPHQVFKOLFKH2UJDQHIKUHQ&RRN)UDJHQGHU0R
QRSROLVLHUXQJYRQ;HQRWUDQVSODQWDWLRQGXUFKSURILWRULHQWLHUWH8QWHUQHKPHQXQGGLH0|JOLFKNHLW
DXI *HZLQQH VLQG DXVVHUGHP ]X GLVNXWLHUHQ (LGJHQ|VVLVFKH (WKLNNRPPLVVLRQ IU GLH *HQ
WHFKQLN LP DXVVHUKXPDQHQ %HUHLFK  'HUDUWLJH )UDJHQ EHWUHIIHQ MHGRFK QLFKW DXV
VFKOLHVVOLFK ;HQRWUDQVSODQWDWLRQ VRQGHUQ YHUVFKLHGHQH JHVHOOVFKDIWOLFKH XQG ZLUWVFKDIWOLFKH
%HUHLFKH'LH)UDJHQDFKGHQ.RVWHQXQGZLHGLHVHGXUFK*HVXQGKHLWVXQG9HUVLFKHUXQJV
V\VWHPH]XWUDJHQVLQGLVWHEHQIDOOVRIIHQ
 *HQRPH(GLWLQJXQG;HQRWUDQVSODQWDWLRQ
6HLWHLQLJHQ-DKUHQ WKHPDWLVLHUHQ)DFKSXEOLNDWLRQHQXQG0HGLHQEHULFKWHGLHP|JOLFKH5HDOL
VLHUXQJYRQ;HQRWUDQVSODQWDWLRQLQQDKHU=XNXQIW6LHVWHOOHQYRUDOOHPGHQLQGHQOHW]WHQ-DK
UHQJHPDFKWHQ)RUWVFKULWWEHLGHUJHQHWLVFKHQ0RGLILNDWLRQGHU6FKZHLQHDOV:HQGHSXQNWGDU
:lKUHQG ;HQRWUDQVSODQWDWLRQ LQ GHU 9HUJDQJHQKHLW LPPHU ZLHGHU YRQ 5FNVFKOlJHQ XQG
6WDJQDWLRQ JHSUlJW JHZHVHQ VHL ZUGHQ QHXH*HQRPH(GLWLQJ9HUIDKUHQ QXQ GLH hEHUZLQ
GXQJ GHU LPPXQRORJLVFKHQ +UGHQ XQG GLH 0LQLPLHUXQJ GHV ,QIHNWLRQVULVLNRV HUP|JOLFKHQ
'HPHQWVSUHFKHQGVFKUHLEHQGLH LQGLHVHP*HELHW IRUVFKHQGHQ3HUVRQHQYRQHLQHU©:LHGHU
DXIHUVWHKXQJGHU;HQRWUDQVSODQWDWLRQª&RZDQ	7HFWRUHLQHU©QHXHQbUDª0HLHU
HWDO6XQGHLQHU©YHUKHLVVXQJVYROOHQ=XNXQIWª(NVHU/L	&RRSHU6
GHU ;HQRWUDQVSODQWDWLRQ ;HQRWUDQVSODQWDWLRQ VROO LQQHUKDOE HLQHV -DKU]HKQWV ]XU ©NOLQLVFKHQ
5HDOLWlWªZHUGHQ0HLHUHWDO6±'LH*HQHKPLJXQJXQGGHU6WDUWHUVWHUNOLQL
VFKHU 9HUVXFKH DP0HQVFKHQ ZXUGHQ YRQ PDQFKHQ IU  YRUKHUJHVDJW 3XOOHQ 
:LVVHQVFKDIWVMRXUQDOLVWLQQHQ XQG MRXUQDOLVWHQ JHEHQ GLHVH (UZDUWXQJ ZLHGHU HV ZLUG GDV
©&RPHEDFNª3HUNHOGHU;HQRWUDQVSODQWDWLRQEHVFKULHEHQZHQQJOHLFKSRWHQ]LHOOEHU
K|KWH(UZDUWXQJHQHEHQVRNULWLVFKDQJHPHUNWZHUGHQ:DOW]E$XFKLQ6FKZHL]HU0H
GLHQZLUGGLHQDKHhEHUZLQGXQJYRQ$EVWRVVXQJVUHDNWLRQHQXQGGLH%DQQXQJGHV5LVLNRVGHU
3(59VYHUPLWWHOWJOHLFK]HLWLJZHUGHQDEHURIIHQH3XQNWHXQGHWKLVFKH%HGHQNHQWKHPDWLVLHUW
&KDULVLXV1LHGHUHU0LW6WDQG-DQXDUODVVHQVLFKNHLQH%HULFKWHEHUNOLQL
VFKH 9HUVXFKH GHU ;HQRWUDQVSODQWDWLRQ JDQ]HU 2UJDQH JHQHWLVFK YHUlQGHUWHU 7LHUH LQ GHQ
0HQVFKHQILQGHQ

,P2ULJLQDO©7KH5HVXUJHQFHRI;HQRWUDQVSODQWDWLRQª
,P2ULJLQDO©7KHILHOGRI[HQRWUDQVSODQWDWLRQLVHQWHULQJDQHZHUD>«@ª
,P2ULJLQDO©7KHIXWXUHRI[HQRWUDQVSODQWDWLRQLVYLEUDQWª
,P2ULJLQDO©:HH[SHFWWKDWLQWKHQH[WGHFDGH[HQRWUDQVSODQWDWLRQZLOOQRWDQ\PRUHEH½WKHIXWXUHRIWUDQVSODQWD
WLRQ¾EXWDVXFFHVVIXOFOLQLFDOUHDOLW\ª
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
'LH(QWZLFNOXQJXQG$QZHQGXQJYRQ*HQRPH(GLWLQJ7HFKQRORJLHQYHUlQGHUWGLHSRWHQ]LHOOHQ
$QZHQGXQJVIHOGHUGHU;HQRWUDQVSODQWDWLRQQLFKWJUXQGVlW]OLFK'LH)RUVFKXQJVXQG(QWZLFN
OXQJVEHPKXQJHQ]LHOHQZHLWHUKLQDXIGLHHUIROJUHLFKH8PVHW]XQJYRQ;HQRWUDQVSODQWDWLRQ]XU
9HUIJEDUPDFKXQJYRQDXVUHLFKHQG6SHQGHURUJDQHQJHZHEHQRGHU]HOOHQDE'DV]HQWUDOH
$UJXPHQWIUGLH:HLWHUHQWZLFNOXQJXQG]XNQIWLJH$QZHQGXQJYRQ;HQRWUDQVSODQWDWLRQEOHLEW
GHU2UJDQPDQJHOHWDO&RZDQ	7HFWRU'HQQHUE(NVHUHWDO=KHQJ]KDR
/LX HW DO  3XJD<XQJ5LHEHQ %KOHU 6FKXXUPDQ	6HHEDFK 'LH JHQHWLVFKH
0RGLILNDWLRQGHU6FKZHLQHDOV2UJDQTXHOOHQZLUGGDEHL]XPZLFKWLJVWHQ(OHPHQWLQGHU(UP|J
OLFKXQJYRQ;HQRWUDQVSODQWDWLRQ&RRSHU(NVHUHWDO
,QZLHIHUQGLHKRKH(UZDUWXQJVKDOWXQJJHUHFKWIHUWLJW LVWNDQQ OHW]WHQGOLFKQXUGLH=HLWZHLVHQ
-HGRFKZXUGHQEHUHLWVLQGHU9HUJDQJHQKHLWlKQOLFKHQDKEHYRUVWHKHQGH'XUFKEUFKHLQ%H
]XJDXI;HQRWUDQVSODQWDWLRQYHUNQGHW'LHVHUHDOLVLHUWHQVLFKELVKHU MHGRFKQLFKW LQGHPDQ
JHNQGLJWHQ$XVPDVV%URZQ	0LFKDHO
 9HUULQJHUXQJRGHU9HUKLQGHUXQJYRQ$EVWRVVXQJVUHDNWLRQHQ
,QGHU)DFKOLWHUDWXUZLUGGLHJHQHWLVFKH0RGLILNDWLRQGHU7LHUHDOV2UJDQTXHOOHQDOVZLFKWLJVWH
6WUDWHJLHJHJHQ$EVWRVVXQJVUHDNWLRQHQJHQDQQWZHLWHUH6WUDWHJLHQVLHKH,QIRER[%HUHLWV
0LWWH GHU HU-DKUHZXUGH GLH$XVVFKDOWXQJ .QRFNRXW GHV*HQV Į*7 EH]LHKXQJV
ZHLVH **7$ ZHOFKHV IU GLH 3URGXNWLRQ GHV *DOĮ*DO(SLWRSV YHUDQWZRUWOLFK LVW DOV
]HQWUDOH /|VXQJ IU GDV 3UREOHP GHU$EVWRVVXQJ LGHQWLIL]LHUW &R]]L 	:KLWH  'HUDUW
PRGLIL]LHUWH6FKZHLQH *7.26FKZHLQHSURGX]LHUHQGDVHQWVSUHFKHQGH$QWLJHQQLFKWPHKU
ZRGXUFKEHLHLQHU;HQRWUDQVSODQWDWLRQGLHK\SHUDNXWHYDVNXOlUH$EVWRVVXQJVUHDNWLRQDXVEOHLEW
RGHUDEJHVFKZlFKWZLUG$OWHUQDWLYNDQQGLH3URGXNWLRQYRQ*DOĮ*DOGXUFKGLHWUDQVJHQH
(LQEULQJXQJYRQKĮ)XFRV\O7UDQVIHUDVHYHUKLQGHUWZHUGHQ'DUEHUKLQDXVZLUGYHUVXFKW
GLH .RPSOHPHQWDNWLYLHUXQJ GXUFK JHQHWLVFKH9HUlQGHUXQJHQ ]X XQWHUGUFNHQ %HFNPDQQ HW
DO6±&RRSHUHWDO+U\KRURZLF]HWDO
%HUHLWV YRU GHU (QWZLFNOXQJ YRQ QHXHUHQ *HQRPH (GLWLQJ0HWKRGHQ ZLH =)1 7$/(1 RGHU
&5,635ZXUGHQ7LHUHPLWWHOVXQWHUVFKLHGOLFKHUELRWHFKQRORJLVFKHU$QVlW]HJHQHWLVFKVRYHU
lQGHUWGDVVVLHGLHHQWVSUHFKHQGHQ$QWLJHQHQLFKWPHKUSURGX]LHUWHQ.O\PLXN$LJQHU%UHP
	 :ROI  $QIDQJ GHU HU-DKUH ZXUGHQ PLWWHOV VRPDWLVFKHQ =HOONHUQWUDQVIHUV XQG
KRPRORJHU5HNRPELQDWLRQ6FKZHLQHSURGX]LHUWEHLGHQHQHLQ$OOHOGHVĮ*7*HQVDXVJH
VFKDOWHW LVW <'DL HW DO  /DL HW DO  %HLP VRPDWLVFKHQ =HOONHUQWUDQVIHUZHUGHQ
VRPDWLVFKH=HOOHQLQHLQHHQWNHUQWHXQGQRFKXQEHIUXFKWHWH(L]HOOHHLQJHEUDFKWXQGHLQHUVSH
]LILVFKHQ%HKDQGOXQJXQWHU]RJHQZHOFKHGLH(QWZLFNOXQJHLQHV(PEU\RV LQLWLLHUW'DPLWZLUG
HLQ .ORQ GHV /HEHZHVHQV KHUJHVWHOOW GHP GLH VRPDWLVFKH =HOOH ]XYRU HQWQRPPHQZXUGH
6SlWHUZXUGHQGXUFKVRPDWLVFKHQ=HOONHUQWUDQVIHUXQGJH]LHOWH6HOHNWLRQYRQ=HOOHQPLWHQW
VSUHFKHQGHQ3XQNWPXWDWLRQHQ6FKZHLQHKHUJHVWHOOWGHUHQĮ*7*HQLQVJHVDPWEHLGH$OOH
OHDXVJHVFKDOWHQ LVW 3KHOSVHWDO(EHQIDOOV UHDOLVLHUWZXUGHGLHZHLWHUH9HUPHKUXQJ
XQG=FKWXQJYRQVRSURGX]LHUWHQ*7.26FKZHLQHQ1RWWOHHWDO

 'XUFK V\VWHPDWLVFKH =FKWXQJ ZXUGHQ EHUHLWV GDYRU PHKU RGHU ZHQLJHU ]LHOJHULFKWHW EHVWLPPWH 0HUNPDOH YRQ
7LHUHQVHOHNWLHUWXQGYHUVWlUNWEDVLHUHQGDXIQDWUOLFKHQJHQHWLVFKHQ9DULDWLRQHQ
'DV.ORQVFKDI'ROO\LVWGDV(UJHEQLVGLHVHU9RUJHKHQVZHLVH.+&DPSEHOO0F:KLU5LWFKLH	:LOPXW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QIRER[:HLWHUH6WUDWHJLHQJHJHQ$EVWRVVXQJVUHDNWLRQHQ
,PPXQVXSSUHVVLYDVLQGEHL;HQRWUDQVSODQWDWLRQZHJHQGHUJU|VVHUHQ ,QNRPSDWLELOLWlWGHU2UJDQLVPHQZHQLJHUZLUN
VDPDOVEHL$OORWUDQVSODQWDWLRQHLQHK|KHUH'RVLHUXQJZUGHMHGRFKPLWXQWHUPLW9HUJLIWXQJXQG7RGGHUEHWURIIHQHQ
3HUVRQHLQKHUJHKHQ$XVVHUGHPVHW]WGLH,PPXQVXSSUHVVLRQ]XVSlWDQGLHK\SHUDNXWHXQGDNXWHYDVNXOlUH$EVWRV
VXQJ N|QQHQ DXIJUXQG LKUHU:LUNPHFKDQLVPHQPLW GLHVHQ QLFKW YHUKLQGHUW ZHUGHQ %HFNPDQQ HW DO 6 
+DPPHU
0LWWHOVYHUVFKLHGHQHU0HWKRGHQZLUGYHUVXFKWHLQH5HGXNWLRQGHU$QWLN|USHULP2UJDQLVPXV]XHUUHLFKHQ6LHHUEULQ
JHQ MHGRFK QXU HLQH WHPSRUlUH 5HGXNWLRQ GHV $QWLN|USHUVSLHJHOV XQG VLQG NHLQH GDXHUKDIWH /|VXQJ JHJHQ GLH
$EVWRVVXQJ&RRSHUHWDO*ULPP
'HU7K\PXV LVWPDVVJHEOLFKDQGHU(QWZLFNOXQJYRQ7=HOOHQ LP.|USHUEHWHLOLJW'XUFKGLHJOHLFK]HLWLJH;HQRWUDQV
SODQWDWLRQ GHV 7K\PXV PLW GHP HLJHQWOLFKHQ ;HQRJUDIW VROO HLQH 7ROHUDQ]LQGXNWLRQ KHUEHLJHIKUW ZHUGHQ ,Q 7LHU
YHUVXFKHQKDWVLFKGLH$EVWRVVXQJYRQ;HQRJUDIWVGXUFKGLHVH6WUDWHJLHYHU]|JHUQODVVHQ<DPDGD6\NHV	6DFKV
,QHLQLJHQ)lOOHQ]HLJWHQVLFKMHGRFK$XWRLPPXQUHDNWLRQHQDOV)ROJHQGHU7K\PXVWUDQVSODQWDWLRQGLHELV]XP
7RGGHU9HUVXFKVWLHUHIKUWHQ;LD*RHEHOV5XWJHHUWV9DQGHSXWWH	:DHU<DQHWDO'LHVNRQQWHGXUFK
GLH.RPELQDWLRQGHUWUDQVSODQWLHUWHQ7K\PXV]HOOHQPLWDQGHUHQ=HOOHQYHUKLQGHUWZHUGHQ)XGDEDHWDO$XFK
PLW GHU .R7UDQVSODQWDWLRQ YRQ .QRFKHQPDUN RGHU %OXWVWDPP]HOOHQ ZLUG H[SHULPHQWLHUW 6DFKV .DZDL 	 6\NHV
<DPDGD6\NHVHWDO
%HL GHU 9HUNDSVHOXQJ ZHUGHQ =HOOHQ LQ HLQH NQVWOLFKH 0HPEUDQ HLQJHVFKORVVHQ XQG GDPLW YRP HPSIDQJHQGHQ
2UJDQLVPXVSK\VLVFKLVROLHUW6WRIIHGLHHLQH,PPXQUHDNWLRQXQG$EVWRVVXQJKHUYRUUXIHQN|QQWHQVROOHQDEJHKDOWHQ
ZHUGHQZlKUHQGHUZQVFKWH6WRIIH±]%,QVXOLQRGHU6DXHUVWRII±SDVVLHUHQN|QQHQ3UREOHPHGLHVHV$QVDW]HVVLQG
GLH %LRNRPSDWLELOLWlW GHV 0DWHULDOV PDQJHOQGH 6DXHUVWRIIYHUVRUJXQJ GHV 7UDQVSODQWV YHUODQJVDPWH $EJDEH YRQ
HUZQVFKWHQ6WRIIHQRGHUGLH'XUFKOlVVLJNHLWIUDQGHUH0ROHNOHGHU,PPXQDQWZRUW'LH+HUVWHOOXQJHLQHV0DWHULDOV
PLWGDIURSWLPDOHQ(LJHQVFKDIWHQZLUGDQJHVWUHEW+.<DQJ	<RRQ'LH0HWKRGHZXUGHPLWSRU]LQHQ,QVHO
]HOOHQ ]XU %HKDQGOXQJ YRQ 7\S'LDEHWHV EHUHLWV HUIROJUHLFK JHWHVWHW ZREHL GHU WKHUDSHXWLVFKH (IIHNW ]ZDU QLFKW
GDXHUKDIWDQKLHOWDEHUDXFKNHLQH1HEHQZLUNXQJHQEHREDFKWHWZXUGHQ(OOLRWWHWDO
$QLPPXQSULYLOHJLHUWHQ2UWHQ*HKLUQ$XJHQNDPPHU+RGHQLVWGLH(UNHQQXQJYRQ)UHPGN|USHUQJHKHPPWZHVKDOE
,PPXQDQWZRUWHQDXI;HQRJUDIWVYHU]|JHUWRGHUVFKZlFKHUDXVIDOOHQ%HVWLPPWH=HOOHQYHUPLQGHUQDXVVHUGHP,PPXQ
UHDNWLRQHQ LQGHP VLH JHPHLQVDP WUDQVSODQWLHUW ZHUGHQ N|QQHQ VLH =HOO;HQRJUDIWV YRU ,PPXQUHDNWLRQHQ VFKW]HQ
0LWDO.DXU	'XIRXU:ULJKW']LXN0LWDO.DXU	'XIRXU

'HUVRPDWLVFKH=HOONHUQWUDQVIHUXQGGLH9HUlQGHUXQJHQEDVLHUHQGDXIGHP3ULQ]LSGHUKRPR
ORJHQ5HNRPELQDWLRQHUODXEWHQSUl]LVHUHVFKQHOOHUHXQGHIIL]LHQWHUH9HUlQGHUXQJHQGHV*H
QRPVYRQ7LHUHQDOV9RUJlQJHUWHFKQRORJLHQ'HUVRPDWLVFKH=HOONHUQWUDQVIHUZLUGEHUHLWVDOV
©'XUFKEUXFKªEH]HLFKQHW (:ROI HW DO 6 9RU GHP+LQWHUJUXQGQHXHU*HQRPH
(GLWLQJ9HUIDKUHQZLUGDEHUDXFKGLHVHUDOVLPPHUQRFKVHKUODQJVDPXQGZHQLJHIIL]LHQWEHXU
WHLOW1LHPDQQ	3HWHUVHQ5\X3UDWKHU	/HH1RFKLGHQWLIL]LHUWHLQhEHU
EOLFNVDUWLNHOGHQ0DQJHODQ=HLWXQG5HVVRXUFHQDOV]HQWUDOOLPLWLHUHQGHQ)DNWRUIUGLHJHQHWL
VFKH0RGLILNDWLRQ YRQ 6FKZHLQHQ XQG YHUVFKLHGHQH WHFKQLVFKH +UGHQ IU GLH JOHLFK]HLWLJH
PXOWLSOH9HUlQGHUXQJYRQ*HQHQ*RFN1RWWOH/HZG¶$SLFH	&RZDQ1DFKGHU(QW

'LHVH7ROHUDQ]LQGXNWLRQNDQQDXFKEHL$OORWUDQVSODQWDWLRQEHREDFKWHWZHUGHQEHLGHQHQYRQGHUVHOEHQ6SHQGHULQ
EH]LHKXQJVZHLVHGHPVHOEHQ6SHQGHU]XQlFKVW.QRFKHQPDUNXQGVSlWHUHLQH1LHUHLQGLHVHOEHHPSIDQJHQGH3HUVRQ
WUDQVSODQWLHUWZLUG$XVVHUGHP LVWEHLJHQDXHUELRORJLVFKHU3DVVXQJ=ZLOOLQJHHLQHPHGLNDPHQW|VH ,PPXQVXSSUHV
VLRQQLFKWQRWZHQGLJ
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
ZLFNOXQJQHXHU*HQRPH(GLWLQJ9HUIDKUHQZXUGHQGLHVHGHPHQWVSUHFKHQGUDVFKPLWGHP=LHO
GHUJHQHWLVFKHQ0RGLILNDWLRQYRQSRWHQ]LHOOHQ7LHUHQDOV2UJDQTXHOOHQHLQJHVHW]W,Q%H]XJDXI
GLHhEHUZLQGXQJYRQ$EVWRVVXQJVUHDNWLRQHQKDW*HQRPH(GLWLQJGLHGDPLWYHUEXQGHQH6WUD
WHJLHQLFKWJUXQGOHJHQGYHUlQGHUW:DVVLFKYHUlQGHUWKDW LVW GLH(LQIDFKKHLW3Ul]LVLRQXQG
*HVFKZLQGLJNHLWGHV9RUJHKHQV©1XNOHDVHEDVLHUWHV*HQRPH(GLWLQJKDWHVHUP|JOLFKWKR
PR]\JRWH.QRFNRXW6FKZHLQH LQHLQHPHLQ]LJHQ6FKULWW]XHUVFKDIIHQ0RQDWHXQGHEHQ
QLFKWGLH(UVFKDIIXQJYRQKHWHUR]\JRWHQ.QRFNRXW6FKZHLQHQJHIROJWGXUFKGLH=XFKW]X+R
PR]\JRWLHDE]XZDUWHQHLQHPPRQDWLJHQ3UR]HVVª3/LHWDOD6HLJHQHhEHU
VHW]XQJ
,QGHQOHW]WHQ-DKUHQZXUGHPLWXQWHUVFKLHGOLFKHQ*HQRPH(GLWLQJ9HUIDKUHQHLQHJDQ]H5HLKH
YRQJHQHWLVFKYHUlQGHUWHQ6FKZHLQHQJHVFKDIIHQhEHUGLH$XVVFKDOWXQJYRQĮ*7KLQDXV
ZXUGHQ0RGLILNDWLRQHQYRUJHQRPPHQGLHGDUDXIDE]LHOHQ
x GLH3URGXNWLRQYRQ*DOXQGDQGHUHQ$QWLJHQHQ]XYHUKLQGHUQ
x GLH .RPSOHPHQWDNWLYLHUXQJ LP PHQVFKOLFKHQ .|USHU DE]XVFKZlFKHQ RGHU ]X XQWHU
GUFNHQ
x GLH]HOOXOlUH,PPXQDQWZRUW]XXQWHUGUFNHQ
x GLH%OXWJHULQQXQJJQVWLJ]XHUKDOWHQXQG7KURPERVHELOGXQJ]XYHUPHLGHQ
x (QW]QGXQJHQ]XYHUKLQGHUQ
x RGHU3(59VLP(UEJXWGHU7LHUHDXV]XVFKDOWHQ0HLHUHWDO
'DV$XVVFKDOWHQGHVĮ*7*HQVXQGGLH VRDEJHVFKZlFKWHRGHU YHUPLHGHQHK\SHUDNXWH
$EVWRVVXQJVUHDNWLRQXQWHUVWULFK LQ7LHUYHUVXFKHQGLH%HGHXWXQJYRQDQGHUHQ$QWLJHQHQRGHU
SK\VLRORJLVFKHQ,QNRPSDWLELOLWlWHQGLH]XU=HUVW|UXQJGHV;HQRJUDIWVIKUHQN|QQHQ1LHPDQQ
	3HWHUVHQ0LWGHPhEHUZLQGHQHLQHU+UGHNDPHQGDPLWZHLWHUH+UGHQ]XP9RU
VFKHLQ'LHJHQWHFKQLVFKKHUJHVWHOOWHQ*7.26FKZHLQHVWHOOHQHLQHQ©*UXQGVWRFNIUZHLWHUH
JHQHWLVFKH9HUlQGHUXQJHQª5HLFKDUWHWDO6GDUVLHKHDXFK)LVFKHUHWDO
1RWWOHHWDO(VEHVWHKWGLH$QQDKPHGDVVPHKUIDFKHJHQHWLVFKH9HUlQGHUXQJHQQRW
ZHQGLJVLQGXQGVLFKSRVLWLYDXIGLHhEHUOHEHQVGDXHUGHV;HQRJUDIWVDXVZLUNHQ'*+DUULV
HWDO(:ROIHWDO
,QIRER[;HQRWUDQVSODQWDWLRQVIRUVFKXQJLQGHU6FKZHL]
,QWHUYLHZWH ([SHUWHQ VFKlW]HQ GLH 6FKZHL]HU ;HQRWUDQVSODQWDWLRQVIRUVFKXQJ LQ %H]XJ DXI*UXQGODJHQIRUVFKXQJ DOV
SRVLWLYHLQ.OLQLVFKH9HUVXFKHYRQ;HQRWUDQVSODQWDWLRQZHUGHQDEHUPDQJHOVJHVHOOVFKDIWOLFKHUXQGSROLWLVFKHU$N]HS
WDQ]DOVXQUHDOLVWLVFKJHVHKHQ,QGHU6FKZHL]JLEWHVXQWHUVFKLHGOLFKH)RUVFKXQJVWlWLJNHLWHQ]X;HQRWUDQVSODQWDWLRQ
HUJlQ]WH/LVWHEDVLHUHQGDXI3XJD<XQJHWDO
x $QGHU8QLYHUVLWlW*HQIEHVFKlIWLJWVLFKGLH)RUVFKXQJVJUXSSHCell Cultures and Transplantation 3URI'U/HR
%KOHUXDPLWGHU7UDQVSODQWDWLRQYRQ/HEHU]HOOHQ8QLYHUVLWpGH*HQqYH±'HSDUWPHQWRI6XUJHU\R-$XV
VHUGHPXQWHUVXFKWGDVLaboratory of Translational Immunology3URI'U-|UJ6HHEDFKGLH,QWHUDNWLRQ]ZLVFKHQ
PHQVFKOLFKHQ%OXW]HOOHQXQGGHQ(QGRWKHO]HOOHQYRQ6FKZHLQHQ8QLYHUVLWpGH*HQqYH±'HSDUWPHQWRI,QWHUQDO
0HGLFLQH6SHFLDOWLHVR-

©1XFOHDVHEDVHGJHQRPHHGLWLQJPDGHLWSRVVLEOHWRFUHDWHKRPR]\JRXVNQRFNRXWSLJVLQDVLQJOHVWHSPRQWKV
UDWKHU WKDQUHO\LQJRQWKHFUHDWLRQRIKHWHUR]\JRXVNQRFNRXWSLJV IROORZHGE\EUHHGLQJWRKRPR]\JRVLW\DPRQWK
SURFHVVª
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
x $Q GHU eFROH 3RO\WHFKQLTXH )pGpUDOH GH /DXVDQQH IRUVFKW GLH Group for Functionalized Biomaterials XQWHU
/HLWXQJ YRQ 3URI 'U *HUEHU DQ 0DWHULDOLHQ ]XU (LQNDSVHOXQJ YRQ =HOOHQ (FROH SRO\WHFKQLTXH IpGpUDOH GH
/DXVDQQHR-
x $QGHU8QLYHUVLWlW%HUQZLUG LPCluster for Cardiovascular ResearchXQWHU/HLWXQJYRQ3URI'U5LHEHQDQGHU
5ROOHYRQ$QWLN|USHUQXQG.RPSOHPHQWXQGGDUDQEHWHLOLJWHQUHJXOLHUHQGHQ6WRIIHQXQG0HFKDQLVPHQJHIRUVFKW
8QLYHUVLWlW%HUQ
x 'LH*UXSSHYRQ3URI'U0OOHUHUIRUVFKWDP8QLYHUVLWlWVVSLWDO=ULFK LQGHU.OLQLNIU,QIHNWLRQVNUDQNKHLWHQXQG
6SLWDOK\JLHQHXD,QIHNWLRQHQEHL$OORXQG;HQRWUDQVSODQWDWLRQ8QLYHUVLWlWV6SLWDO=ULFKR-
'HU3KDUPDNRQ]HUQ1RYDUWLV DUEHLWHWH LQ GHQHU-DKUHQDQ GHU8PVHW]XQJ YRQ;HQRWUDQVSODQWDWLRQ EHHQGHWH
GLHVHQ)RUVFKXQJVXQG(QWZLFNOXQJVIRNXVMHGRFK(QGHPXWPDVVOLFKDXIJUXQGPDQJHOQGHU)RUWVFKULWWHXQGGHV
5LVLNRVYRQ;HQR]RRQRVH'LH)RUVFKXQJZXUGHGDQQ LQHLQHP7RFKWHUXQWHUQHKPHQ,PPHUJH%LR7KHUDSHXWLFVELV
(QGHZHLWHUJHIKUW
*HQRPH(GLWLQJPLW=)1
ZXUGH=)1HUVWPDOV]XUJHQHWLVFKHQ9HUlQGHUXQJYRQ6FKZHLQHQ IU;HQRWUDQVSODQWD
WLRQ JHQXW]W (LQ )RUVFKXQJVWHDP SURGX]LHUWH PLW =)1 XQG VRPDWLVFKHP =HOONHUQWUDQVIHU
*7.26FKZHLQHEHLGHQHQĮ*7DXIEHLGHQ$OOHOHQDXVJHVFKDOWHQZDU=XQlFKVWZXUGHQ
VRPDWLVFKH=HOOHQPLWWHOV=)1YHUlQGHUWXQGGDQQGXUFKVRPDWLVFKHQ=HOONHUQWUDQVIHULQ(L]HO
OHQHLQJHEUDFKWXQG.ORQHHU]HXJW/HW]WHQ(QGHVNRQQWHQQHXQ6FKZHLQHJHERUHQZHUGHQ
GLHDOOHEHUGLHHUZQVFKWHJHQHWLVFKH9HUlQGHUXQJYHUIJWHQ'LH)RUVFKHULQQHQXQG)RU
VFKHUEHULFKWHQYRQNHLQHQ2II7DUJHW(IIHNWHQ(LQ3UR]HQWGHUEHKDQGHOWHQ=HOOHQZLHVHLQH
NRPSOHWWH$XVVFKDOWXQJGHVHQWVSUHFKHQGHQ*HQVDXIZDVHLQHUHWZDIDFKK|KHUHQ
(IIL]LHQ]DOVLQ9HUVXFKHQPLWWHOVKRPRORJHU5HNRPELQDWLRQHQWVSULFKW+DXVFKLOGHWDO
 HUVFKXI HLQ )RUVFKXQJVWHDP LQ HLQHP PHKUVWXILJHQ 3UR]HVV 'RXEOH.QRFNRXW
6FKZHLQHEHLGHQHQ]ZHLXQWHUVFKLHGOLFKH*HQHDXVJHVFKDOWHQZXUGHQĮ*7XQG&0$+
ZHOFKHVIUGLH3URGXNWLRQHLQHVZHLWHUHQ$QWLJHQV1HX*FYHUDQWZRUWOLFKLVW=XQlFKVWZXU
GHQ QDFKHLQDQGHU GLHVH*HQH LQ =HOONXOWXUHQPLWWHOV =)1 DXVJHVFKDOWHQ 'LHVH =HOONXOWXUHQ
GLHQWHQDOV%DVLV IU)|WHQDXVGHUHQ=HOOHQPLWWHOVVRPDWLVFKHU=HOONHUQWUDQVIHUV6FKZHLQH
KHUJHVWHOOWZXUGHQ,QVJHVDPWYLHUOHEHQGHXQGVLFKQRUPDOHQWZLFNHOQGH)HUNHOZXUGHQJHER
UHQ/XW]HWDO'HU9HUVXFKZLUGDOVZLFKWLJHU(QWZLFNOXQJVVFKULWWJHZHUWHWGDHU]HLJ
WHGDVVHLQHPHKUIDFKHJHQHWLVFKH9HUlQGHUXQJYRQ6FKZHLQHQP|JOLFKLVW%XWOHU/DGRZVNL
0DUWHQV7HFWRU	7HFWRU
'LHHLQIDFKHUH(GLWLHUXQJPLW7$/(1
HU]HXJWHHLQ)RUVFKXQJVWHDPHUVWPDOVPLW7$/(1.QRFNRXWVLQ6FKZHLQHQ&DUOVRQHW
DO0LWGHU.RPELQDWLRQDXV7$/(1XQGVRPDWLVFKHP=HOONHUQWUDQVIHUNRQQWHQQLFKWQXU
*7.20LQLVFKZHLQHKHUJHVWHOOWZHUGHQ&KHQJHWDO;LQHWDOVRQGHUQHEHQ
VROFKHPLW ]XVlW]OLFK HLQJHEDXWHQ*HQHQ GLH NRPSOHPHQWUHJXOLHUHQGH 3URWHLQH H[SULPLHUHQ
-7 .DQJ HW DO   LQIRUPLHUWH HLQH VGNRUHDQLVFKH )RUVFKXQJVJUXSSH EHU GLH
HUIROJUHLFKH+HUVWHOOXQJYRQ6FKZHLQHQPLWWHOV7$/(1XQGVRPDWLVFKHP=HOONHUQWUDQVIHUGLH

(VZXUGHQGLH ]HKQ6WHOOHQGHU'1$DQDO\VLHUW DQGHQHQ2II7DUJHW(IIHNWHDXIWUHWHQ N|QQWHQ'LH)RUVFKHQGHQ
NRPPHQ]XGHP6FKOXVVGDVV2II7DUJHW(IIHNWHDQDQGHUHQQLFKWEHUSUIWHQ6WHOOHQXQZDKUVFKHLQOLFKVLQGGDGLH
6FKZHLQHVLFKSK\VLRORJLVFKXQDXIIlOOLJHQWZLFNHOWHQ+DXVFKLOGXD6
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
EHUHLWVYLHUJHQHWLVFKH9HUlQGHUXQJHQDXIZLHVHQ1HEHQĮ*7ZXUGH&0$+DXVJHVFKDOWHW
VRZLH]ZHL7UDQVJHQHZXUGHQHLQJHIKUWGLHHQW]QGXQJVKHPPHQGH6WRIIHH[SULPLHUHQRGHU
GHP =HOOWRG HQWJHJHQZLUNHQ +2 VK71)5,)F =HOOHQ YRQ EHUHLWV JHQHWLVFK PRGLIL]LHUWHQ
6FKZHLQHQZXUGHQGDEHLPLWWHOV7$/(1ZHLWHUJHQHWLVFKYHUlQGHUW*$.LPHWDO0LW
7$/(1ZXUGHQHUVWPDOV6FKZHLQHRKQHVRPDWLVFKHQ=HOONHUQWUDQVIHUPRGLIL]LHUW VRQGHUQ LQ
HLQHP VSH]LILVFKHQ (QWZLFNOXQJVVWDGLXP GLUHNW PLWWHOV *HQRPH (GLWLQJ JHQHWLVFK YHUlQGHUW
'DGHU VRPDWLVFKH=HOONHUQWUDQVIHU ]X(QWZLFNOXQJVVW|UXQJHQGHU6FKZHLQH IKUHQNDQQ LVW
GLHVYRQ9RUWHLO6WXGLHQEHULFKWHQDOOHYRQGHUHLQIDFKHUHQXQGHIIHNWLYHUHQ$QZHQGXQJYRQ
7$/(1LP9HUJOHLFK]XP=)15\XHWDO
6FKQHOOHUHPXOWLSOH9HUlQGHUXQJHQPLW&5,635
ZXUGHHUVWPDOVEHVFKULHEHQZLHPLWWHOV&,5635&DVHLQHGLUHNWHJHQHWLVFKH9HUlQGH
UXQJGHU=\JRWH YRUJHQRPPHQZHUGHQNDQQ +DL7HQJ*XR/L	=KRX ZDVVSlWHU
GXUFKDQGHUH6WXGLHQEHVWlWLJWZXUGH3HWHUVHQHWDO1LFKWVGHVWRWURW]ZXUGH&5,635
DXFKLQ.RPELQDWLRQPLWVRPDWLVFKHP=HOONHUQWUDQVIHUJHQXW]W
'LHPLWWHOV=)1KHUYRUJHUXIHQHJOHLFK]HLWLJH$XVVFKDOWXQJYRQĮ*7XQG&0$+VRZLH]X
VlW]OLFK GHV L*E6 *HQV ZXUGH HEHQIDOOV PLWWHOV &5,635 GXUFKJHIKUW =ZLVFKHQ GHQ YHU
VFKLHGHQHQ*HQRPH(GLWLQJ9HUIDKUHQ]HLJWHQVLFKVLJQLILNDQWH8QWHUVFKLHGH%LV]XU*HEXUW
HLQHVJHQHWLVFKYHUlQGHUWHQ)HUNHOVGDXHUWHVPLW=)1UXQG7DJHPLWWHOV&5,635&DV
QXUUXQG7DJH$XVVHUGHPVLQGGLH(OHPHQWHIUGHQ(LQVDW]YRQ&5,635&DVHLQIDFKHU
KHU]XVWHOOHQXQGDQ]XZHQGHQ3/LHWDOD1HEHQ&DVN|QQHQHEHQVRDQGHUH1XNOH
DVHQ ZLH )RNG&DV HUIROJUHLFK XQG HIIL]LHQW ]XU (LQEULQJXQJ JURVVHU 7UDQVJHQH LQ GDV
6FKZHLQHJHQRPDQJHZHQGHWZHUGHQ1RWWOHHWDO'XUFKGLH.RPELQDWLRQYHUVFKLHGH
QHU *HQRPH (GLWLQJ9HUIDKUHQ &5,635&DV XQG =)1 VHTXHQ]LHOOHP (LQEULQJHQ YRQ
7UDQVJHQHQXQGVHULHOOHPVRPDWLVFKHQ=HOONHUQWUDQVIHUZXUGHQPLWWOHUZHLOH6FKZHLQHPLWELV
]XVLHEHQ0RGLILNDWLRQHQHU]HXJW%HLGLHVHQVLQGĮ*7XQG&0$+DXVJHVFKDOWHQPHQVFK
OLFKH NRPSOHPHQWUHJXOLHUHQGH 3URWHLQH &' &' &' VRZLH *HQNDVVHWWHQ IU GLH
PHQVFKOLFKHQ*HQH$XQG+2HLQJHEUDFKWGLHHQW]QGXQJVKHPPHQGVLQGXQGGHP=HOO
WRGHQWJHJHQZLUNHQ0DQFKH*HQH +2 ILQGHQVLFKGDEHL MHGRFKQXU LQEHVWLPPWHQ=HOOHQ
+HU]+DXW0XVNHOQQLFKWMHGRFKLQDQGHUHQ/XQJH7URW]GLHVHUEHUHLWVXPIDVVHQGHQ0R
GLILNDWLRQHQ ZLUG DQJHQRPPHQ GDVV ZHLWHUH JHQHWLVFKH 9HUlQGHUXQJHQ IU GLH YROOVWlQGLJH
hEHUZLQGXQJYRQ$EVWRVVXQJVUHDNWLRQHQQRWZHQGLJVLQG)LVFKHUHWDO
hEHU GLH9HUKLQGHUXQJ YRQ$EVWRVVXQJVUHDNWLRQHQKLQDXVZLUG*HQRPH(GLWLQJ GD]XHLQJH
VHW]W ;HQRJUDIWV DQ GHQPHQVFKOLFKHQ2UJDQLVPXV DQ]XSDVVHQ ,QVHO]HOOHQ YRQ6FKZHLQHQ
ZHUGHQ HWZD GHUDUW YHUlQGHUW GDVV GLH ,QVXOLQSURGXNWLRQ GHU GHV0HQVFKHQ VWlUNHU JOHLFKW
0RXUDG	*LDQHOORRGHUGDVSURGX]LHUWH,QVXOLQVHOEVWQLFKWYRQ$EVWRVVXQJVUHDNWLRQHQ
]HUVW|UWRGHUGHVVHQ:LUNXQJJHPLQGHUWZLUG<<DQJHWDO

(VJLEWQRFKHLQHJDQ]H5HLKHZHLWHUHUPLW&5,635YHUlQGHUWH6FKZHLQHDXIGLHKLHUQLFKWJHVRQGHUWHLQJHJDQJHQ
ZHUGHQNDQQXD-RDQQDXD:=KDQJXD
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 9HUOlQJHUWHhEHUOHEHQVGDXHUDXFKGXUFK*HQRPH(GLWLQJ
,Q7LHUXQG/DERUYHUVXFKHQ]HLJHQVLFKMHQDFK7\SGHV;HQRJUDIWVXQGJHQHWLVFKHU0RGLILND
WLRQXQWHUVFKLHGOLFKH(UJHEQLVVHZREHLPLW2UJDQHQDXVJHQHWLVFKYHUlQGHUWHQ7LHUH]XPHLVW
OlQJHUHhEHUOHEHQV]HLWHQHUUHLFKWZHUGHQ0HLHUHWDO'LHJHQHWLVFKH0RGLILNDWLRQKDW
GDEHL]ZDUHLQHQSRVLWLYHQ(LQIOXVVDXIGLHhEHUOHEHQV]HLWDEHUQLFKWVGHVWRWURW]VLQG,PPXQ
VXSSUHVVLRQ XQG .R6WLPXOLHUXQJV%ORFNDGH0LWWHO QRWZHQGLJ XQG KDEHQ SRVLWLYH$XVZLUNXQ
JHQDXIGDV(UJHEQLV6DP\%XWOHU/L&RRSHU	(NVHU
8QWHUDOOHQ[HQRWUDQVSODQWLHUWHQ2UJDQHQKDEHQKHWHURWRS WUDQVSODQWLHUWH +HU]HQGLHELVODQJ
OlQJVWHQhEHUOHEHQV]HLWHQHUUHLFKW+HU]HQYRQPHKUIDFKJHQHWLVFKPRGLIL]LHUWHQ6FKZHLQHQ
KDEHQ LQ3DYLDQHQ LQ(LQ]HOIlOOHQELV]X7DJHXQG LP0HGLDQ7DJHEHUGDXHUWGLHV
ZXUGHDXFKPLWGHP(LQVDW]YHUVFKLHGHQHU ,PPXQVXSSUHVVLYDHQW]QGXQJVKHPPHQGHUXQG
JHULQQXQJVI|UGHUQGHU0LWWHO XQG$QWLELRWLND HUUHLFKW 0RKLXGGLQ HW DO *HUDGH GLH ,P
PXQVXSSUHVVLRQGLHVHV9HUVXFKV± LQVEHVRQGHUH0LWWHO ]XU.R6WLPXODWLRQV%ORFNDGH±ZLUG
DOV ©0HLOHQVWHLQª GHU ]XP ©HUQHXWHQ %RRP GHU ;HQRWUDQVSODQWDWLRQª EHLJHWUDJHQ KDW EH
VFKULHEHQ5HLFKDUWHWDO6$XFKDQKHWHURWRSHU+HU]WUDQVSODQWDWLRQEHLGHUGDV
+HU];HQRJUDIW HLQH GDV HLJHQH +HU] XQWHUVWW]HQGH 3XPSOHLVWXQJ HUEULQJW ZLUG JHIRUVFKW
9HUVXFKH GLHVHU$UW KDWWHQ MHGRFK NU]HUH hEHUOHEHQV]HLWHQ ZDV DXI HLQHPDQJHOKDIWH ,P
PXQVXSSUHVVLRQ]XUFNJHIKUWZLUG$ELFKWHWDO
'LHRUWKRWRSH 7UDQVSODQWDWLRQ YRQ +HU]-;HQRJUDIWV±GDEHLHUVHW]WGDV;HQRJUDIWGDVHLJHQH
+HU]XQGGHVVHQ)XQNWLRQ±KDW LQ7LHUYHUVXFKHQPLWQLFKWPHQVFKOLFKHQ3ULPDWHQODQJH=HLW
hEHUOHEHQVGDXHUQYRQELV]X7DJHQHUUHLFKWZREHLGDV9HUVDJHQGHV7UDQVSODQWVDXIDOO
JHPHLQHSRVWRSHUDWLYH.RPSOLNDWLRQHQ]XUFNJHIKUWZLUGXQGQLFKWDXIK\SHUDNXWHRGHUDNXWH
$EVWRVVXQJ%\UQH	0F*UHJRU0F*UHJRU	%\UQH0RKLXGGLQ5HLFKDUW%\UQH	
0F*UHJRU:HLWHUH9HUEHVVHUXQJHQGHV7UDQVSODQWDWLRQVSUR]HVVHV±HWZDKLQVLFKWOLFK
GHU .KOXQJ XQG 'XUFKEOXWXQJ GHV ;HQRJUDIWV ± XQG GHU $QSDVVXQJ GHU PHGLNDPHQW|VHQ
%HKDQGOXQJQDFKGHU7UDQVSODQWDWLRQHUEUDFKWHQLQ9HUVXFKHQPLWPHKUIDFKJHQHWLVFKYHUlQ
GHUWHQ 6FKZHLQHQ DOV 2UJDQTXHOOHQ XQG 3DYLDQH DOV RUJDQHPSIDQJHQGH 7LHUH HLQH hEHU
OHEHQVUDWHYRQELV]X7DJHQ/lQJLQHWDO
%HL1LHUHQNRQQWHGXUFKGLH+HUVWHOOXQJXQG1XW]XQJJHQHWLVFKYHUlQGHUWHU6FKZHLQHVRZLH
,PPXQVXSSUHVVLRQXQG*DEHHQW]QGXQJVKHPPHQGHU0HGLNDPHQWHGDVhEHUOHEHQGHU;HQR
JUDIWVLQ3DYLDQHQLQ(LQ]HOIlOOHQDXIEHU7DJHJHVWHLJHUWZHUGHQ&RRSHU,ZDVHHWDO
,ZDVHHWDO3URWHLQXULHVWHOOWHLQSRWHQ]LHOOHV3UREOHPEHL1LHUHQ;HQRJUDIWVGDU
ZHOFKHVPLWXQWHUGXUFKGDV(LQEULQJHQYRQ7UDQVJHQHQLQGLH6FKZHLQHDOV2UJDQTXHOOHQYHU
KLQGHUWZHUGHQNDQQ'DUEHUKLQDXVZXUGHHLQ:DFKVWXPGHU1LHUHQDFKLKUHU;HQRWUDQVSODQ
WDWLRQ EHREDFKWHW ZDV QHJDWLYH (IIHNWH DXI GDV 2UJDQ KDEHQ NDQQ 'LH *UQGH IU GLHVHV
:DFKVWXPVLQGQRFKXQNODU6KDKHWDO<DPDGD6KDK7DQDEH/DQDVSD	-RKQVRQ


,P%DXFKUDXPHLQJHVHW]WGXUFKEOXWHWXQGVFKODJHQGDEHURKQH3XPSOHLVWXQJ]XHUEULQJHQ
(LQ7HDPEHULFKWHWHDXIHLQHU.RQIHUHQ]EHUHLWVYRQHLQHUhEHUOHEHQVGDXHUYRQEHU7DJHQ6.LPXD

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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
0LWGHU;HQRWUDQVSODQWDWLRQGHU/HEHUVLQGK|KHUH+UGHQYHUEXQGHQDOVPLWGHUYRQ+HU]XQG
1LHUH=ZDUKDEHQLQ7LHUYHUVXFKHQ/HEHU;HQRJUDIWVYRQJHQHWLVFKPRGLIL]LHUWHQ6FKZHLQHQ
K|KHUH hEHUOHEHQVGDXHUQ DOV QLFKW PRGLIL]LHUWH 2UJDQH JH]HLJW GHQQRFK OLHJHQ GLH hEHU
OHEHQV]HLWHQZHLW XQWHU GHQHQ YRQ+HU] XQG1LHUHQ;HQRJUDIWV &RRSHU 'RX HW DO 
ZXUGHLQ7LHUYHUVXFKHQPLWJHQHWLVFKPRGLIL]LHUWHQ6FKZHLQHQDOV2UJDQTXHOOHQXQG3D
YLDQHQDOVRUJDQHPSIDQJHQGH7LHUHLQHLQHP)DOOHLQHPD[LPDOHhEHUOHEHQVGDXHUYRQ7D
JHQHUUHLFKW1HEHQGHUJHQHWLVFKHQ0RGLILNDWLRQZHUGHQYRUDOOHP0LWWHO]XU.R6WLPXODWLRQV
%ORFNDGHGDV(LQEULQJHQPHQVFKOLFKHU*HULQQXQJVIDNWRUHQXQGGLH$XVZDKOYRQ6FKZHLQHQ
GLHQLFKWEHUGDVSRUFLQH&\WRPHJDORYLUXVYHUIJHQDOV)DNWRUHQIUGLHOlQJHUHhEHUOHEHQV
GDXHULGHQWLIL]LHUW6KDKHWDO
'LH/XQJHVWHOOWDXIJUXQG LKUHU6WUXNWXUHLQ2UJDQGDUGHVVHQ7UDQVSODQWDWLRQHEHQIDOOVHLQH
JU|VVHUH +HUDXVIRUGHUXQJ LVW 'LH hEHUOHEHQVGDXHU EHL /XQJHQ;HQRWUDQVSODQWDWLRQ ODJ LQ
7LHUYHUVXFKHQQRFKYRUZHQLJHQ-DKUHQEHLHLQLJHQ0LQXWHQRGHU6WXQGHQQXQEHLZHQLJHQ
7DJHQ/DLUG%XUGRUI	3LHUVRQ6DKDUD:DWDQDEH3RPSRVHOOL	<DPDGD'LH
ELVODQJ OlQJVWHhEHUOHEHQVGDXHUHLQHV/XQJHQ;HQRJUDIWVZXUGHPLW]HKQ7DJHQXQWHU
DQGHUHPGXUFKGDV(LQEULQJHQHLQHVPHQVFKOLFKHQ7UDQVJHQVK&'HUUHLFKW:DWDQDEHHW
DO
,QVHO]HOOHQ]XU%HNlPSIXQJYRQ'LDEHWHVN|QQHQVRZRKOHLQJHNDSVHOW,QIRER[6DOV
DXFKIUHLEHUWUDJHQZHUGHQ'LH;HQRWUDQVSODQWDWLRQYRQ,QVHO]HOOHQZLUGDOVGLHZDKUVFKHLQ
OLFKHUVWHNOLQLVFKH$QZHQGXQJGHU;HQRWUDQVSODQWDWLRQJHVHKHQ (:ROIHWDO6±
'LH+HUDXVIRUGHUXQJEHL[HQRWUDQVSODQWLHUWHQ ,QVHO]HOOHQ LVWHLQHVRIRUWLJHEOXWYHUPLWWHOWH
(QW]QGXQJVUHDNWLRQZHOFKHGLHHLQJHEUDFKWHQ=HOOHQ]HUVW|UW0LW,QVHO]HOOHQYRQQLFKWJH
QHWLVFK PRGLIL]LHUWHQ 6FKZHLQHQ LQ .RPELQDWLRQ PLW ,PPXQVXSSUHVVLRQ ZXUGHQ EHL GLDEHWL
VFKHQQLFKWPHQVFKOLFKHQ3ULPDWHQEHUHLWVODQJIULVWLJH(UIROJHHU]LHOW(VNRQQWHHLQH1RUPDOL
VLHUXQJGHV%OXW]XFNHUVSLHJHOVEHU7DJHHUUHLFKWZHUGHQHUVWGDV$EVHW]HQGHU,PPXQ
VXSSUHVVLYD ULHI HLQH$EVWRVVXQJVUHDNWLRQ KHUYRU -6 6KLQ HW DO  'HU JHQHWLVFKHQ
0RGLILNDWLRQYRQ6FKZHLQHQZLUGDXFK IUGLH;HQRWUDQVSODQWDWLRQYRQ ,QVHO]HOOHQ%HGHXWXQJ
]XJHVFKULHEHQQLFKWQXUXPGLH$EVWRVVXQJRGHU=HUVW|UXQJGHU=HOOHQ]XYHUKLQGHUQVRQGHUQ
DXFKXPGLH,QVXOLQSURGXNWLRQDQGLHGHV0HQVFKHQDQ]XSDVVHQ=KHQJ]KDR/LXHWDO
0RXUDG	*LDQHOORYDQGHU:LQGWHWDO'DQHEHQZXUGHQPLWGHU9HUNDSVHOXQJ
YRQ,QVHO]HOOHQSRVLWLYH(UJHEQLVVHHUUHLFKW ,QHLQHNQVWOLFKH%DXFKVSHLFKHOGUVHHLQJHNDS
VHOWH,QVHO]HOOHQYRQ6FKZHLQHQEHUOHEWHQLQQLFKWPHQVFKOLFKHQ3ULPDWHQRKQH,PPXQVXSS
UHVVLRQXQGUHJXOLHUWHQGHQ%OXW]XFNHUVSLHJHO'LHH[WHUQH,QVXOLQJDEHNRQQWH]ZDUQLFKWYROO
VWlQGLJHLQJHVWHOOWDEHUYHUULQJHUWZHUGHQ%/XGZLJHWDO
=XU%HKDQGOXQJYRQ3DUNLQVRQZXUGHQQHXURQDOH=HOOHQDXV6FKZHLQHQLQGLHHQWVSUHFKHQGHQ
*HKLUQUHJLRQHQYRQ(UNUDQNWHQ WUDQVSODQWLHUW ,QHLQHUNOLQLVFKHQ6WXGLH]HLJWHVLFKHLQH9HU
EHVVHUXQJYRQ UXQGEHL GHU0HVVXQJYRQ3DUNLQVRQ6\PSWRPHQXQGHV NRQQWHNHLQH
hEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQIHVWJHVWHOOWZHUGHQ)LQNHWDO6FKXPDFKHUHWDO
(LQ9HUVXFKLQGHPGLH:LUNVDPNHLWGHU;HQRWUDQVSODQWDWLRQYRQQHXURQDOHQ=HOOHQPLW

8UVSUQJOLFKZXUGHGDYRQDXVJHJDQJHQGDVVGLHVH5HDNWLRQHLQHPDQGHUHQ:LUNPHFKDQLVPXVDOVGLHK\SHUDNXWH
$EVWRVVXQJVUHDNWLRQEHL2UJDQHQIROJW1HXHUH8QWHUVXFKXQJHQ]HLJHQMHGRFKGDVVDXFKEHL,QVHO]HOOHQGLH$EVWRV
VXQJVUHDNWLRQDXIJUXQGYRQ$QWLN|USHUQJHVWDUWHWZLUG9DQ'HU:LQGWXD
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
HLQHU3ODFHER2SHUDWLRQYHUJOLFKHQZXUGH]HLJWHMHGRFKNHLQHVLJQLILNDQWHQ8QWHUVFKLHGH]ZL
VFKHQGHQ*UXSSHQ ,QEHLGHQNDPHV]XSRVLWLYHQ(IIHNWHQGHU]XJUXQGH OLHJHQGH:LUNPH
FKDQLVPXVLVWXQNODU%M|UNOXQGHWDO,Q7LHUYHUVXFKHQLQGHQHQQHXURQDOH=HOOHQYRQ
JHQHWLVFKYHUlQGHUWHQWUDQVJHQHQ6FKZHLQHQLQDQ3DUNLQVRQOHLGHQGHQQLFKWPHQVFKOLFKHQ
3ULPDWHQWUDQVSODQWLHUWZXUGHQ]HLJWHQVLFKSRVLWLYH$XVZLUNXQJHQDXIGLHPRWRULVFKH$NWLYLWlW
GHU7LHUH EHU VHFKV0RQDWH KLQZHJ'LH JHQHWLVFKH9HUlQGHUXQJ DOOHLQHZDU MHGRFK XQ]X
UHLFKHQGXPHLQH$EVWRVVXQJ]XYHUKLQGHUQQXUGXUFK]XVlW]OLFKH,PPXQVXSSUHVVLRQNRQQWH
GDV;HQRJUDIWEHUOHEHQ%DGLQHWDO
+DXW-;HQRJUDIWVN|QQWHQ]XU%HKDQGOXQJEHL%UDQGZXQGHQRGHUDQGHUHQ6FKlGLJXQJHQGHU
+DXW HLQJHVHW]WZHUGHQ+DXW;HQRJUDIWV YRQJHQHWLVFK YHUlQGHUWHQ WUDQVJHQHQ6FKZHLQHQ
EHUOHEWHQ ELV ]X 7DJH LQ QLFKWPHQVFKOLFKHQ3ULPDWHQ 7HQD HW DO $XFKZHLWHUH
6WXGLHQ]HLJWHQGDVVGLHJHQHWLVFKH0RGLILNDWLRQGLHhEHUOHEHQVGDXHUHUK|KW8QWHUVXFKXQ
JHQ HUEUDFKWHQ GDVV VLFK GDV$XIEULQJHQ HLQHV +DXW;HQRJUDIWV QLFKW QHJDWLY DXI IROJHQGH
$OORJUDIWVDXVZLUNW6RN|QQWHGLH;HQRWUDQVSODQWDWLRQDXFKEHUJDQJVZHLVHDQJHZHQGHWZHU
GHQ<DPDPRWR,ZDVH.LQJ+DUD	&RRSHU
 ,QDNWLYLHUXQJYRQ5HWURYLUHQGXUFK*HQRPH(GLWLQJ
'DV$XVVFKDOWHQYRQ3(59V LP*HQRPGHU6FKZHLQHDOV2UJDQTXHOOHQ LVWHLQZHLWHUHV$Q
ZHQGXQJVJHELHWYRQ*HQRPH(GLWLQJ9HUIDKUHQ'DV5LVLNRGHU3(59VhEHUWUDJXQJLVWGXUFK
DQGHUH6WUDWHJLHQQLFKWYROOHQGVDXV]XVFKOLHVVHQVLHKH,QIRER[ZHQQJOHLFKQLFKWJHNOlUW
LVW RE3(59VEHUKDXSW GXUFK;HQRWUDQVSODQWDWLRQ DXI GHQ0HQVFKHQEHUWUDJHQXQGGHP
0HQVFKHQGDGXUFKJHIlKUOLFKZHUGHQN|QQHQVLHKH$EVFKQLWW
,QIRER[:HLWHUH6WUDWHJLHQJHJHQGLHhEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQ
(LQH 9HUKLQGHUXQJ GHU hEHUWUDJXQJ YRQ .UDQNKHLWVHUUHJHUQ LP =XJH GHU ;HQRWUDQVSODQWDWLRQ LVW GXUFK VSH]LILVFK
SDWKRJHQIUHLH +DOWXQJVEHGLQJXQJHQ 63) 6FUHHQLQJV ,PSIXQJHQ 0HGLNDPHQWHQJDEH XQG JH]LHOWH $XVZDKO GHU
7LHUH DOV2UJDQTXHOOHQ VLFKHU]XVWHOOHQ 'HQQHU 63)EHLQKDOWHW XQWHU DQGHUHPGHQEDXOLFKHQ$EVFKOXVV GHV
+DOWXQJVEHUHLFKHV YRQGHU8PZHOWhEHUGUXFNOIWXQJXQG/XIWILOWHU =XJDQJVUHJHOXQJHQXQG6WHULOLVDWLRQVVFKOHXVHQ
*HVXQGKHLWVEHUSUIXQJHQGHU7LHUHHWF%HFNPDQQHWDO6±
'DV6FUHHQLQJGHU3HUVRQGLHHLQ;HQRJUDIWHPSIDQJHQKDWLVWQLFKWVGHVWRWURW]QRWZHQGLJZREHLYHUVFKLHGHQH'LD
JQRVHYHUIDKUHQ DQJHZHQGHW ZHUGHQ PVVHQ XP GLH JDQ]H %DQGEUHLWH DQ ,QIHNWLRQVP|JOLFKNHLWHQ DE]XGHFNHQ
'HQQHU'LHVH3HUVRQHQPVVWHQVLFKUHJHOPlVVLJHQXQGZRP|JOLFKOHEHQVODQJHQ*HVXQGKHLWVXQWHUVXFKXQ
JHQXQWHU]LHKHQ'DUEHUKLQDXVPVVWHQDXFKQDKHVWHKHQGH3HUVRQHQXQG6H[XDONRQWDNWHGHV2UJDQHPSIlQJHUV
RGHU GHU HPSIlQJHULQ XQG HEHQVR*HVXQGKHLWVGLHQVWOHLVWHULQQHQ XQG OHLVWHU EHUSUIW ZHUGHQ XP GLH SRWHQ]LHOOH
9HUEUHLWXQJYRQ.UDQNKHLWVHUUHJHUQ]XHUNHQQHQ)LVKPDQ6FRELH	7DNHXFKL

(UVWH9HUVXFKH3(59VPLWWHOV*HQRPH(GLWLQJDXV]XVFKDOWHQJULIIHQDXI=)1]XUFNGLHVH
VFKHLWHUWHQ MHGRFK HVELOGHWH VLFKVWDUNH=\WRWR[L]LWlW LQ GHQEHKDQGHOWHQ=HOOHQKHUDXVGLH
=HOOHQ]HUVW|UWH6HPDDQ,YDQXVLF	'HQQHUEHULFKWHWHMHGRFKHLQH)RUVFKXQJV
JUXSSH YRQ GHU$XVVFKDOWXQJ DOOHU3(59V LQ =HOONXOWXUHQ YRQ1LHUHQ]HOOHQ0LWWHOV&5,635

'DV&7/$,PPXQRJOREXOLQGDVLQGDV6FKZHLQHJHQRPHLQJHEUDFKWZXUGHPRGXOLHUWGLH7=HOOHQ$NWLYLWlW
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
&DVZXUGHQVLPXOWDQ]XYRU LGHQWLIL]LHUWH6WHOOHQGHV*HQRPVYRQ6FKZHLQHQYHUlQGHUW
GLH LQ =XVDPPHQKDQJ PLW 3(59V VWHKHQ 'LH GDUDXIIROJHQGH .R.XOWLYLHUXQJ YRQ PHQVFK
OLFKHQ =HOOHQ HQWZHGHU PLW 3(59VWUDJHQGHQ RGHU PLW JHQHWLVFK YHUlQGHUWHQ 3(59VIUHLHQ
6FKZHLQH]HOOHQ ]HLJWH GDVVGLHhEHUWUDJXQJYRQ3(59VGXUFKGLHJHQHWLVFKH9HUlQGHUXQJ
GHU6FKZHLQH]HOOHQXPGDVELV]X)DFKHUHGX]LHUWZXUGH/<DQJHWDOEH
REDFKWHWHHLQ)RUVFKXQJVWHDPGLHhEHUWUDJXQJYRQ3(59VYRQLQIL]LHUWHQPHQVFKOLFKHQ=HO
OHQ]XELVODQJQLFKW LQIL]LHUWHQPHQVFKOLFKHQ=HOOHQ LP/DERUZRPLW VLHGLH:LFKWLJNHLW HLQHU
,QDNWLYLHUXQJ GHU 3(59V XQWHUVWULFKHQ ' 1LX HW DO  'LHVHV 7HDP HUVFKXI GXUFK
&5,635&DVXQGVRPDWLVFKHP=HOONHUQWUDQVIHUJHVXQGHXQGOHEHQVIlKLJH6FKZHLQH LQGH
UHQ*HQRP3(59VYROOVWlQGLJGHDNWLYLHUWVLQG'1LXHWDO9RUGHP+LQWHUJUXQGGLH
VHV(UJHEQLVVHVZLUGGDV5LVLNRHLQHU3(59V,QIHNWLRQYRQPDQFKHQDOVSUDNWLVFKQLFKWPHKU
YRUKDQGHQLGHQWLIL]LHUW'HQQHUF
'LHVH9RUNHKUXQJHQPLWWHOV*HQRPH(GLWLQJEHWUHIIHQMHGRFKQXUEHUHLWVEHNDQQWH.UDQNKHLWV
HUUHJHU 'LH hEHUWUDJXQJ ELVODQJ XQEHNDQQWHU 3DWKRJHQH NDQQ GDPLW QLFKW DXVJHVFKORVVHQ
ZHUGHQ'DVKLVWRULVFKH%HLVSLHOGHUhEHUWUDJXQJYRQ+,9GXUFK$OORJUDIVEHYRU'LDJQRVHPH
WKRGHQGDV]XYRUXQEHNDQQWH9LUXVLQGHQJHVSHQGHWHQ2UJDQHQHUIDVVHQNRQQWHQ6LPRQGV
NDQQDOV3DUDOOHOHJHVHKHQZHUGHQ*UXQGVlW]OLFKVWHOOWVLFKGLH)UDJHLQZLHIHUQGXUFK
GLHDQJHZDQGWHQ$QDO\VHPHWKRGHQ LPPHUDOOH UHOHYDQWHQ.UDQNKHLWVHUUHJHU LGHQWLIL]LHUWZHU
GHQ N|QQHQ 'HQQHU F /HW]WHQGOLFK EOHLEW GDV ©DEVROXWH 5LVLNR IU ,QIHNWLRQHQ >«@ LQ
(UPDQJHOXQJ YRQ6WXGLHQ DP0HQVFKHQ XQEHNDQQWª )LVKPDQ DKHDG RI SULQW*OHLFK]HLWLJ
EHVWHKWGLHVHV LPPHUDXFKEHL$OORWUDQVSODQWDWLRQEHLGHU IUXPIDQJUHLFKH7HVWXQJHQPHLVW
NHLQH =HLW EOHLEW:UGH LQ GLH 7HVWXQJ GHU 6FKZHLQH DOV 2UJDQTXHOOHQ JHQJHQG LQYHVWLHUW
ZHUGHQ GDQQ N|QQWH GLH;HQRWUDQVSODQWDWLRQ LQ%H]XJ DXI GLHhEHUWUDJXQJ YRQ.UDQNKHLWV
HUUHJHUQVLFKHUHUDOVGLH$OORWUDQVSODQWDWLRQVHLQ,QWHUYLHZPLW-'HQQHU
 .OLQLVFKH6WXGLHQDP0HQVFKHQ"
0LW ]HOOXOlUHU ;HQRWUDQVSODQWDWLRQ JDE HV EHUHLWV NOLQLVFKH 9HUVXFKH (LQH 6WXGLH DP 0HQ
VFKHQEHLGHU,QVHO]HOOHQYRQ6FKZHLQHQHLQJHNDSVHOWWUDQVSODQWLHUWZXUGHQ]HLJWH]ZDUNHL
QHQGDXHUKDIWHQ WKHUDSHXWLVFKHQ(IIHNW DEHUDXFKNHLQH1HEHQZLUNXQJHQRGHUhEHUWUDJXQJ
YRQ3(59V(OOLRWWHWDO(LQHJU|VVHUDQJHOHJWH6WXGLHPLWYHUNDSVHOWHQSRUFLQHQ,QVHO
]HOOHQ LQ1HXVHHODQGPLW3(59VIUHLHQ6FKZHLQHQXQG3DWLHQWLQQHQXQG3DWLHQWHQ]HLJWH
NHLQH$Q]HLFKHQ HWZDLJHU3(59VhEHUWUDJXQJHQ XQG HLQH5HGXNWLRQ K\SRJO\NlPLVFKHU(SL
VRGHQ EHL HLQHP 7HLO GHU 3DWLHQWLQQHQ XQG 3DWLHQWHQ *DUNDYHQNR HW DO  :\Q\DUG
1DWKX*DUNDYHQNR'HQQHU	(OOLRWW:HLWHUH6WXGLHQPLWYHUNDSVHOWHQSRUFLQHQ,QVHO
]HOOHQZXUGHQ LQ$UJHQWLQLHQ XQG5XVVODQG GXUFKJHIKUW XQG HUEUDFKWHQ lKQOLFKH YRUOlXILJH
(UJHEQLVVHZREHLGLH:LUNVDPNHLWGHU0DVVQDKPHLQNRQVLVWHQWXQGJHULQJDXVILHO8QDEKlQ
JLJNHLWYRQH[WHUQHU,QVXOLQ]XIXKUNRQQWHLQNHLQHP)DOOHUUHLFKWZHUGHQ&RRSHU0DWVXPRWRHW
DO3HOOHJULQL&DQWDUHOOL6RUGL1DQR	3LHPRQWL'LH%HULFKWVOHJXQJGLHVHU6WX
GLHQZLUG DOV ]XZHQLJ XPIDVVHQG HLQJHVWXIWZRGXUFKHLQH%HXUWHLOXQJ LKUHU(UJHEQLVVH HU
VFKZHUWZLUG=KHQJ]KDR/LXHWDO
(LQ]HOQH 9HUVXFKH GHU ;HQRWUDQVSODQWDWLRQ YRQ 2UJDQHQ PLW 0HQVFKHQ VLQG EHUHLWV LQ GHU
9HUJDQJHQKHLW HUIROJORV GXUFKJHIKUWZRUGHQ 'HVFKDPSV HW DO  ,Q GHQ OHW]WHQ -DKU
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
]HKQWHQNRQ]HQWULHUWHVLFKGLH)RUVFKXQJYRUDOOHPDXISUlNOLQLVFKH7LHUYHUVXFKH9RUGHP
+LQWHUJUXQG GHU ZHLWHU YHUEHVVHUWHQ 9HUKLQGHUXQJ YRQ$EVWRVVXQJVUHDNWLRQHQ XQG GHU$XV
VFKDOWXQJ YRQ 3(59V LP 6FKZHLQHJHQRP VWHOOW VLFK GLH )UDJH LQZLHIHUQ XQG ZLH NOLQLVFKH
6WXGLHQPLW2UJDQHQDP0HQVFKHQGXUFKJHIKUWZHUGHQVROOWHQ'LH:HOWJHVXQGKHLWVRUJDQLVD
WLRQ:+2KDWEHUHLWV3ULQ]LSLHQXQG(PSIHKOXQJHQIUNOLQLVFKH;HQRWUDQVSODQWDWLRQV
VWXGLHQ IHVWJHKDOWHQ:RUOG+HDOWK2UJDQL]DWLRQ ,Q%H]XJDXINOLQLVFKH6WXGLHQ
LGHQWLIL]LHUW VLHHLQH]LHOJHULFKWHWH$XVZDKOSDWKRJHQIUHLHU7LHUHHLQHNRQWLQXLHUOLFKH*HVXQG
KHLWVEHUSUIXQJ GHU 3DWLHQWLQQHQ XQG 3DWLHQWHQ VRZLH YRQ GHUHQ $QJHK|ULJHQ XQG HQJHQ
.RQWDNWSHUVRQHQXQGHLQHSRVLWLYH5LVLNR1XW]HQ$QDO\VHDOV9RUDXVVHW]XQJHQ'LHNOLQLVFKHQ
6WXGLHQPVVHQGHQOHW]WHQ6WDQGGHU)RUVFKXQJEHUFNVLFKWLJHQXQGIUGLH$UFKLYLHUXQJYRQ
ELRORJLVFKHQ3UREHQGHU7LHUHXQGGHUEHKDQGHOWHQ0HQVFKHQVRUJHQ'LH3DWLHQWLQQHQXQG
3DWLHQWHQVRZLH$QJHK|ULJHPVVHQXPIDVVHQGLQIRUPLHUWZHUGHQXQGHVPVVHQ(LQZLOOLJXQ
JHQHLQJHKROWZHUGHQ6WXGLHQWHLOQHKPHULQQHQXQGWHLOQHKPHUVROOWHQDOOHDQGHUHQWKHUDSHXWL
VFKHQ 0|JOLFKNHLWHQ DXVJHVFK|SIW KDEHQ $XVVHUGHP PVVHQ HQWVSUHFKHQGH JHVHW]OLFKH
LQVWLWXWLRQHOOHXQGRUJDQLVDWRULVFKH5DKPHQEHGLQJXQJHQYRUKDQGHQVHLQ
'LH$XVZDKOHUVWHU3DWLHQWLQQHQXQG3DWLHQWHQIUNOLQLVFKH6WXGLHQVROOWHVLFKQLFKWQXUDQGHQ
RELJHQ3XQNWHQRULHQWLHUHQ-HQDFK2UJDQVLQGHVJDQ]NRQNUHWHPHGL]LQLVFKH9RUDXVVHW]XQ
JHQGLHHLQH;HQRWUDQVSODQWDWLRQDQJHPHVVHQHUVFKHLQHQODVVHQHWZDGLH$EVWRVVXQJHLQHV
EHVWHKHQGHQ$OORJUDIWVHLQH$OORVHQVLELOLVLHUXQJRGHUDQGHUH*UQGHGLHHLQH$OORWUDQVSODQWD
WLRQYHUKLQGHUQ&RRSHU*DVWRQHWDO&RRSHU:LMNVWURPHWDO'DV5LVLNRGHU
3(59VhEHUWUDJXQJZHOFKHV ODQJH=HLW DOV HLQ ]HQWUDOHV$UJXPHQW JHJHQ NOLQLVFKH6WXGLHQ
LGHQWLIL]LHUW ZXUGH ZLUG YRQ 3URSRQHQWLQQHQ XQG 3URSRQHQWHQ YRQ ;HQRWUDQVSODQWDWLRQ YRU
GHP+LQWHUJUXQG GHU$XVVFKDOWXQJ YRQ 3(59V VRZLH HPSLULVFKHU (LQVLFKWHQ DXV7LHUYHUVX
FKHQDOVPLQLPDOLGHQWLIL]LHUW9RUGHP+LQWHUJUXQGQHXHUHU(UNHQQWQLVVH]X3(59VXQGGHUHQ
$XVVFKDOWXQJLP*HQRPGHU6FKZHLQHZLUGGDVOHEHQVODQJH0RQLWRULQJYRQGHQ3DWLHQWLQQHQ
XQG3DWLHQWHQXQGYRQGHUHQ$QJHK|ULJHQYRQPDQFKHQ)RUVFKHULQQHQXQG)RUVFKHUQHEHQ
IDOOVDOVQLFKWPHKUQRWZHQGLJDQJHVHKHQ&RRSHU3LHUVRQHWDO(NVHUHWDO(OOLV
	.RUEXWW
,QIRER[%ODVWR]\VWHQ.RPSOHPHQWDWLRQ
%HLGHU%ODVWR]\VWHQ.RPSOHPHQWDWLRQ ZLUGGLH=FKWXQJYRQPHQVFKOLFKHQ2UJDQHQ LQ7LHUHQDQJHVWUHEW=XQlFKVW
ZHUGHQ%ODVWR]\VWHQGHV7LHUHVVR YHUlQGHUW GDVV VLFK LQGHU HPEU\RQDOHQ(QWZLFNOXQJGDVHQWVSUHFKHQGH2UJDQ
QLFKWKHUDXVELOGHW,QGLHGDGXUFKHQWVWHKHQGH©1LVFKHªZHUGHQPHQVFKOLFKHLQGX]LHUWHSOXULSRWHQWH6WDPP]HOOHQHLQ
JHEUDFKW'LHKHUDQJHUHLIWHQ7LHUHVROOHQGDQQEHUHLQ2UJDQYHUIJHQZHOFKHVJHQHWLVFKGHP0HQVFKHQHQWVSULFKW
:HQQ GLH LQGX]LHUWHQ SOXULSRWHQWHQ 6WDPP]HOOHQ YRQ GHU HPSIDQJHQGHQ 3HUVRQ VHOEVW VWDPPWHQ N|QQWH ,PPXQ
VXSSUHVVLRQ YHUULQJHUW RGHU JlQ]OLFK XQQ|WLJ ZHUGHQ GD GDV 2UJDQ QLFKW PHKU DOV )UHPGN|USHU VRQGHUQ DOV
N|USHUHLJHQHUNDQQWZLUG2OGDQL3HORVR/DFRWWH0HLHU	7RVR
 ZXUGH HUVWPDOV HLQ FKLPlULVFKHU (PEU\R GXUFK (LQEULQJXQJ PHQVFKOLFKHU 6WDPP]HOOHQ LQ HLQH 6FKZHLQH
EODVWR]\VWHHU]HXJWMHGRFKLQWHJULHUWHVLFKQXUHLQJHULQJHU$QWHLOGHUPHQVFKOLFKHQ=HOOHQWDWVlFKOLFKLQGHQ(PEU\R
'LH (PEU\RQHQ LQ GLHVHU 6WXGLH ELOGHWHQ VLFK QXU ELV ]X HLQHP JHZLVVHQ 6WDGLXP GDQDFK ZXUGH DXIJUXQG GHU
*HVHW]HVODJH LQGHQ86$GDV([SHULPHQWDEJHEURFKHQ-:XHWDO%HL9HUVXFKHQPLW0lXVHQXQG5DWWHQ

$EVHLWVYRQ9HUVXFKHQPLWQHXURQDOHQ=HOOHQRGHU,QVHO]HOOHQDP0HQVFKHQ
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
NRQQWHQ FKLPlUH ,QVHO]HOOHQ KHUJHVWHOOW XQG LQ 0lXVHQ PLW 7\S'LDEHWHV HLQJHSIODQ]W ZHUGHQ GLH 9HUVXFKVWLHUH
EHUOHEWHQ IU EHU 7DJHRKQH ODQJIULVWLJH ,PPXQVXSSUHVVLRQ XQGPLW QRUPDOLVLHUWHP%OXW]XFNHUVSLHJHO <DPD
JXFKLHWDO0lXVHXQG5DWWHQVLQGMHGRFKHQJHUYHUZDQGWDOVHWZD6FKZHLQHXQG0HQVFKHQ
,QVJHVDPWEHVWHKHQYLHOHRIIHQH)UDJHQ]XUPHGL]LQLVFKHQ0DFKEDUNHLW]X1HEHQHIIHNWHQ]XUHWKLVFKHQ%HXUWHLOXQJ
XQG VR]LDOHQ (UZQVFKWKHLW GLHVHV $QVDW]HV )UHHGPDQ  - :X 	 ,]SLVXD%HOPRQWH  (EHQVR ZLH
;HQRWUDQVSODQWDWLRQN|QQWHDXFKGLHVH0HWKRGHYRQGHU$QZHQGXQJYRQ*HQRPH(GLWLQJ9HUIDKUHQSURILWLHUHQLQGHP
GHU2UJDQLVPXVGHU7LHUHDQGDVPHQVFKOLFKH,PPXQV\VWHPDQJHSDVVWZLUG)HQJHWDO
,QGHU6FKZHL]UHJHOWGLH;HQRWUDQVSODQWDWLRQVYHURUGQXQJGLH'XUFKIKUXQJYRQ;HQRW
UDQVSODQWDWLRQHQ ;HQRWUDQVSODQWDWLRQ LVW EHL (UIOOXQJ EHVWLPPWHU 9RUDXVVHW]XQJHQ HUODXEW
1HEHQ IDFKOLFKHQXQGEHWULHEOLFKHQ$VSHNWHQ $UWEHWUHIIHQGLHVHGLH$XINOlUXQJXQGGHQ
6FKXW]YRQ3DWLHQWLQQHQXQG3DWLHQWHQ$UW±VRZLHGLH0LQLPLHUXQJGHV5LVLNRV IUHLQH
hEHUWUDJXQJ YRQ .UDQNKHLWVHUUHJHUQ $UW ± RGHU GHUHQ$XVEUHLWXQJ $UW ± ±
.OLQLVFKH9HUVXFKHXQG%HKDQGOXQJGXUFK;HQRWUDQVSODQWDWLRQVLQGEHZLOOLJXQJVSIOLFKWLJ $UW
 ZRIU GDV ]XVWlQGLJH %XQGHVDPW IU *HVXQGKHLW )DFKJXWDFKWHQ XQG 6WHOOXQJQDKPHQ
HLQKROW$UW'LHJHQHWLVFKH0RGLILNDWLRQGHU7LHUHLVWLP*HQWHFKQLNJHVHW]*7*JHUHJHOW
XQGHEHQIDOOVXQWHUEHVWLPPWHQ%HGLQJXQJHQHUODXEW=ZDULVWGLH©:UGHGHU.UHDWXUª$UW
]X DFKWHQ GLH GXUFK(LQJULIIH LQ ©DUWVSH]LILVFKH(LJHQVFKDIWHQ )XQNWLRQHQ RGHU /HEHQVZHL
VHQªEHHLQWUlFKWLJWZHUGHQZUGHMHGRFKJLEWHVVFKXW]ZUGLJH,QWHUHVVHQZLHGLH©*HVXQG
KHLW YRQ0HQVFK XQG7LHUª $UW $EV D JHJHQ GLH VROFKH(LQJULIIH DEJHZRJHQZHUGHQ
N|QQHQ([SOL]LWDOVVROFKHV ,QWHUHVVHJHQDQQWZLUGGLHJHQWHFKQLVFKH9HUlQGHUXQJYRQ:LU
EHOWLHUHQ©IUGHQ=ZHFNGHU)RUVFKXQJ7KHUDSLHXQG'LDJQRVWLNDQ0HQVFKHQª$UWZDV
GLHJHQWHFKQLVFKH0RGLILNDWLRQYRQ6FKZHLQHQDOV2UJDQTXHOOHQHLQVFKOLHVVW
 $OWHUQDWLYHQ]XU;HQRWUDQVSODQWDWLRQ
;HQRWUDQVSODQWDWLRQ ZLUG YRQ GHUHQ %HIUZRUWHULQQHQ XQG %HIUZRUWHUQ DOV (UJlQ]XQJ RGHU
$OWHUQDWLYH]XU$OORWUDQVSODQWDWLRQLGHQWLIL]LHUW'LH%HXUWHLOXQJYRQ;HQRWUDQVSODQWDWLRQXQGGHU
(LQVDW]YRQ*HQRPH(GLWLQJLQGLHVHP%HUHLFKVLQGGHVKDOEYRUGHP+LQWHUJUXQGDOWHUQDWLYHU
/|VXQJVDQVlW]H]XGLVNXWLHUHQ
 *HVHOOVFKDIWOLFKH6WUDWHJLHQJHJHQ2UJDQPDQJHO
'LHDNWLYH8PJHVWDOWXQJXQG2SWLPLHUXQJGHV*HVXQGKHLWVXQG7UDQVSODQWDWLRQVV\VWHPVXQG
0DVVQDKPHQ ]XU %HI|UGHUXQJ GHU 6SHQGHQEHUHLWVFKDIW N|QQHQ GLH $Q]DKO DQ YHUIJEDUHQ
2UJDQHQ HUK|KHQ 6KDQPXJDUDMDK 9LOODQL0DGDULDJD 6KDOKRXE	0LFKHO  =ZLVFKHQ
 XQG  VWLHJ LQ 6SDQLHQ GLH $Q]DKO DQ YHUVWRUEHQHQ 2UJDQVSHQGHULQQHQ
XQG VSHQGHUQYRQDXISURHLQH0LOOLRQ(LQZRKQHULQQHQXQG(LQZRKQHU'LHVH(UK|
KXQJ ZXUGH GXUFK HLQH XPIDVVHQGH 5HVWUXNWXULHUXQJ GHV 2UJDQWUDQVSODQWDWLRQVV\VWHPV HU
UHLFKW 0DVVQDKPHQ ]LHOHQ DXI GLH YHUEHVVHUWH ,GHQWLILNDWLRQ YRQ SRWHQ]LHOOHQ 6SHQGHULQQHQ

6LHKH.DSLWHO $EVFKQLWW GHV YRUOLHJHQGHQ%HULFKWHV IU HLQHXPIDVVHQGHUH(U|UWHUXQJGHU UHFKWOLFKHQ5DK
PHQEHGLQJXQJHQ
 ODJGLH$Q]DKODQYHUVWRUEHQHQ2UJDQVSHQGHULQQHQXQG VSHQGHUQ LQGHU6FKZHL]EHLSURHLQH0LOOLRQ
(LQZRKQHULQQHQXQG(LQZRKQHUQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
XQG6SHQGHUQGLH(UZHLWHUXQJYRQ6SHQGHQNULWHULHQXQGGHU0|JOLFKNHLWHLQHU2UJDQVSHQGH
QDFKHLQHP7RGGXUFK+HU].UHLVODXI6WLOOVWDQGDE$XFKGLH:LGHUVSUXFKVO|VXQJLVWHLQ(OH
PHQWGLHVHV(UIROJV0DWHVDQ]'RPtQJXH]*LO&ROO0DKtOOR	0DUD]XHOD5RGUtJXH]
$ULDV:ULJKW 	 3DUHGHV  (LQH(UK|KXQJ GHU 6SHQGHUDWH NRQQWH LQ DQGHUHQ /lQGHUQ
EHREDFKWHWZHUGHQGLHVLFKDQGHPVSDQLVFKHQ0RGHOORULHQWLHUHQ0DWHVDQ]	'RPLQJXH]
*LO(LQH9HUJOHLFKVVWXGLHNRPPW]XGHP6FKOXVVGDVVGXUFKGLHhEHUQDKPHXQG$Q
SDVVXQJYHUVFKLHGHQHU(OHPHQWHGHVVSDQLVFKHQ6\VWHPVLQGHU6FKZHL]HLQH(UK|KXQJGHU
6SHQGHU]DKOHQHUUHLFKWZHUGHQN|QQWH0DQDWVFKDO7KRPDQQ9DWWHU	5HIOL
'DV6FKZHL]HU7UDQVSODQWDWLRQVJHVHW]YHUDQNHUWHHLQHHUZHLWHUWH=XVWLPPXQJVO|VXQJ
EHLGHUQXUEHL=XVWLPPXQJGHUVSHQGHQGHQ3HUVRQYRULKUHP7RGRGHUGHUQlFKVWHQ$QJHK|
ULJHQ QDFK GHP 7RG GHU VSHQGHQGHQ 3HUVRQ HLQH 2UJDQVSHQGH HUIROJHQ GDUI $UW  'LH
6SHQGHUDWH±GLH$Q]DKOGHU6SHQGHULQQHQXQG6SHQGHUSURHLQHU0LOOLRQ(LQZRKQHULQQHQXQG
(LQZRKQHU±EHWUXJ LQGHU6FKZHL] UXQGEHL OHEHQGHQXQGEHL YHUVWRUEHQHQ
2UJDQVSHQGHULQQHQXQG VSHQGHUQ %XQGHVDPW IU*HVXQGKHLW%$* E  ODQFLHUWH
GLH6FKZHL]HU3ROLWLNHLQHQYRP%XQGHVDPW IU*HVXQGKHLWNRRUGLQLHUWHQ$NWLRQVSODQ]XU(U
K|KXQJGHU6SHQGHU]DKOHQ'LHVHUNRQQWH]ZDUHLQH6WHLJHUXQJHUUHLFKHQMHGRFKQLFKWLQGHP
HUKRIIWHQ$XVPDVV %XQGHVDPW IU*HVXQGKHLW%$*DZXUGHHLQH9RONVLQLWLDWLYH
JHVWDUWHW GLH HLQH 9HUIDVVXQJVlQGHUXQJ KLQ ]X HLQHU :LGHUVSUXFKVO|VXQJ DQVWUHEW XP GLH
$Q]DKODQ6SHQGHURUJDQHQ]XHUK|KHQ'DPLWZlUHHLQH2UJDQHQWQDKPHEHLWRWHQ3HUVRQHQ
P|JOLFKZHQQGLHVH]XYRUQLFKWDNWLYZLGHUVSURFKHQKDEHQ1LFROOLHU
3UlYHQWLRQ YRQRUJDQVFKlGLJHQGHQ.UDQNKHLWHQGXUFK/HEHQVVWLOlQGHUXQJHQ9RUVRUJHXQWHU
VXFKXQJHQ XQG IUK]HLWLJHU 'LDJQRVH XQG %HKDQGOXQJ YRQ*UXQGHUNUDQNXQJHQ N|QQWHQ GLH
1RWZHQGLJNHLW YRQ 2UJDQWUDQVSODQWDWLRQ UHGX]LHUHQ 3UlYHQWLRQVPDVVQDKPHQ VLQG DEHU QXU
EHL OHEHQVVWLOEHGLQJWHQ RGHU YRQ NRQWUROOLHUEDUHQ (LQIOVVHQ KHUYRUJHUXIHQHQ (UNUDQNXQJHQ
ZLUNVDPQLFKWMHGRFKEHLJHQHWLVFKEHGLQJWHQRGHUGXUFK,QIHNWLRQRGHU9HUOHW]XQJHQKHUYRU
JHUXIHQHQ6FKlGLJXQJHQYRQ2UJDQHQ ,QGLHVHQ)lOOHQ LVWGDV(UVHW]HQGHU]HUVW|UWHQRGHU
G\VIXQNWLRQDOHQ2UJDQHPLWXQWHUXQXPJlQJOLFK%HFNPDQQHWDO6±
 %LRWHFKQRORJLVFKH$OWHUQDWLYHQ]XU;HQRWUDQVSODQWDWLRQ
1HEHQ;HQRWUDQVSODQWDWLRQJLEWHVZHLWHUHPLWXQWHUHQJYHU]DKQWH)RUVFKXQJVXQG(QWZLFN
OXQJVIHOGHU ZHOFKH GLH ELRWHFKQRORJLVFKH +HUVWHOOXQJ YRQ WUDQVSODQWDWLRQVIlKLJHQ *HZHEHQ
XQG2UJDQHQ]XP=LHOKDEHQ
$QGHU+HUVWHOOXQJYRQ*HZHEH LP/DERUPLWWHOV7LVVXH(QJLQHHULQJZLUGVHLW/lQJHUHPJH
IRUVFKW'DEHLZHUGHQ=HOOHQGXUFKlXVVHUH(LQIOVVHGD]XDQJHUHJWVLFKHQWODQJHLQHV*HUV
WHVRGHUHLQHU6WUXNWXU]XYHUPHKUHQXQGVRHLQ*HZHEH]XELOGHQ9HUVFKLHGHQH$UWHQYRQ
=HOOHQ N|QQHQGDIU YHUZHQGHWZHUGHQ EHYRU]XJW DEHU=HOOHQ YRQGHQ%HWURIIHQHQ VHOEVW
,QVEHVRQGHUH©HLQIDFKHUHª*HZHEHZLH+DXWRGHU.QRUSHO NRQQWHQEHUHLWVPLW7LVVXH(QJL

,P*HJHQVDW]]XU6SHQGHQDFKHLQHP+LUQWRG
%HLHLQLJHQ(UNUDQNXQJHQZLH'LDEHWHV1LHUHQYHUVDJHQRGHU+HU]LQVXIIL]LHQ]EHVWHKHQDXVVHUGHPHUSUREWH7KHUD
SLHQ,QVXOLQJDEH'LDO\VH+HU]VFKULWWPDFKHUGLHZHLWHUHQWZLFNHOWXQGDQJHZHQGHWZHUGHQ
'DGXUFKZHUGHQ,PPXQUHDNWLRQHQYHUPLHGHQ
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
QHHULQJKHUJHVWHOOWXQGNOLQLVFKDQJHZHQGHWZHUGHQ0KDQQD	+DVDQ'DQHEHQZLUG
DQGHU+HUVWHOOXQJNRPSOH[HU*HZHEHZLH+HU]/HEHU1LHUH1HUYHQ/XQJHQ3DQNUHDVRGHU
%OXWJHIlVVHJHDUEHLWHW +DVDQ +HUDXVIRUGHUXQJHQGLHVHV$QVDW]HV VLQGGLH$XVZDKO
XQGRGHU+HUVWHOOXQJJHHLJQHWHU*HUVWHXQG=HOOHQGLH%HUHLWVWHOOXQJHLQHUDXVUHLFKHQGHQ
$Q]DKODQ=HOOHQDOV*UXQGODJHGHUHQP|JOLFKVWVFKQHOOHVXQGJHQDXHV:DFKVWXPVRZLHGLH
9HUELQGXQJPLWGHPHPSIDQJHQGHQ.|USHU'LHHU]HXJWHQ*HZHEHPVVHQPLWGHQ*HIlVV
V\VWHPHQGHV.|USHUVYHUEXQGHQVHLQGDPLWGLH'XUFKEOXWXQJXQGGHU$EWUDQVSRUWYRQ]HOOX
OlUHQ$EIDOOVWRIIHQJHZlKUOHLVWHWVLQG0KDQQD	+DVDQ
,QIRER[(PEU\RQDOHXQGLQGX]LHUWHSOXULSRWHQWH6WDPP]HOOHQ
3OXULSRWHQWH 6WDPP]HOOHQ EHVLW]HQ GLH )lKLJNHLW VLFK LQ XQWHUVFKLHGOLFKH =HOOHQ XQG *HZHEH DXV]XGLIIHUHQ]LHUHQ
(PEU\RQDOH6WDPP]HOOHQ(6=HOOHQVLQG]HQWUDOIUGLHHPEU\RQDOH(QWZLFNOXQJXQGHVEHVWHKWGLH+RIIQXQJGDVV
VLH ]XU %HKDQGOXQJ XQWHUVFKLHGOLFKHU (UNUDQNXQJHQ HLQJHVHW]W ZHUGHQ N|QQHQ )RUVFKXQJ XQG 7KHUDSLHQ PLW
PHQVFKOLFKHQ(6=HOOHQVLQGMHGRFKXPVWULWWHQGXUFKNQVWOLFKH%HIUXFKWXQJJHVFKDIIHQHQEHU]lKOLJHQ(PEU\RQHQ
ZHUGHQ=HOOHQHQWQRPPHQXQGGLH(PEU\RQHQGDPLW]HUVW|UW0LWWOHUZHLOHN|QQHQLQGX]LHUWHSOXULSRWHQWH6WDPP]HOOHQ
L36=HOOHQDXVVRPDWLVFKHQ=HOOHQHU]HXJWZHUGHQ7DNDKDVKLHWDO-<XHWDO=ZDUlKQHOQVLFKL36
XQG (6=HOOHQ LQ YLHOHQ %HODQJHQ MHGRFK ZHLVHQ VLH DXFK 8QWHUVFKLHGH DXI GLH LQ )RUVFKXQJ XQG PHGL]LQLVFKHU
$QZHQGXQJEHUFNVLFKWLJWZHUGHQPVVHQ&KLQHWDO5RELQWRQ	'DOH\
'LH 6WDPP]HOOHQIRUVFKXQJ ,QIRER[  YHUVXFKW PLWWHOV XQWHUVFKLHGOLFKHU $QVlW]H 2UJDQH
*HZHEHRGHU=HOOHQ KHU]XVWHOOHQ6WDPP]HOOHQEHVLW]HQGLH)lKLJNHLW LP/DERU NRPSOH[HUH
6WUXNWXUHQVHOEVWRUJDQLVLHUWKHUDXV]XELOGHQZRGXUFK*HZHEHRGHUZRP|JOLFKJDQ]H2UJDQH
LP/DERUIUWKHUDSHXWLVFKH=ZHFNHKHUJHVWHOOWZHUGHQN|QQWHQ'HUDUWLJH*HZHEHRGHUDXFK
0LQL2UJDQHN|QQWHQ LQVEHVRQGHUH IU*UXQGODJHQIRUVFKXQJRGHU.UDQNKHLWVPRGHOOHQW]OLFK
VHLQ)UDQFLSDQH	/DJDVVH+XFK.QREOLFK/XWROI	0DUWLQH]$ULDV</LX<DQJ
+H	*DR(LQH]HQWUDOH+HUDXVIRUGHUXQJLVWGLH$QUHJXQJGHU$XVGLIIHUHQ]LHUXQJGHU
6WDPP]HOOHQLQGDVHUZQVFKWH*HZHEHRGHU2UJDQ'LHVNDQQGXUFKGLH%HUHLWVWHOOXQJHLQHV
*HUVWHV EHZHUNVWHOOLJW ZHUGHQ GDV0DWHULDOPXVV GDEHL DEHU XPIDVVHQGHQ$QIRUGHUXQJHQ
JHQJHQ.HQU\/HH/RK	/LP:lKUHQG LQGHU6WDPP]HOOHQIRUVFKXQJJURVVHV3R
WHQ]LDOJHVHKHQZLUGZLUGDXFKYRUEHU]RJHQHQ(UZDUWXQJHQJHZDUQW&DXOILHOG6LSS0XUU\
'DOH\	.LPPHOPDQ0DUNV:LWWHQ	&DOLII
'LH(U]HXJXQJ YRQ2UJDQHQXQG*HZHEHQPLWWHOV '%LRSULQWHUZLUGHEHQIDOOV YRUDQJHWULH
EHQ'HUHQJU|VVWH+HUDXVIRUGHUXQJ LVWGLH$XVELOGXQJYRQ*HIlVVV\VWHPHQXQG1HUYHQYHU
ELQGXQJHQ ZHOFKH GLH 9HUVRUJXQJ GHV *HZHEHV LP (PSIlQJHURUJDQLVPXV VLFKHUVWHOOHQ
(EHQVRPXVVGDVNRPSOH[H=XVDPPHQVSLHOYHUVFKLHGHQHU=HOOW\SHQLQQHUKDOEYRQ*HZHEHQ
EHVVHUYHUVWDQGHQZHUGHQEHYRUHLQVROFKHVKHUJHVWHOOWZHUGHQNDQQ:HLWHUVVLQGWHFKQLVFKH
+UGHQKLQVLFKWOLFKGHUYHUZHQGHWHQ0DWHULDOLHQXQG'UXFNWHFKQLN]XEHUZLQGHQ:DQQPLW
'%LRSULQWHUQ KHUJHVWHOOWH*HZHEH RGHU2UJDQH NOLQLVFK HLQJHVHW]WZHUGHQ LVW QRFKZHLWJH
KHQGXQJHZLVV$OMRKDQL8OODK=KDQJ	<DQJ%LVKRSHWDO</XR/LQ	+XDQJ
0XUSK\	$WDOD2]ERODW

$OV*HUVWHN|QQHQDXFKGH]HOOXODULVLHUWH2UJDQHYRQ0HQVFKHQRGHU7LHUHQYHUZHQGHWZHUGHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
0HFKDQLVFKHNQVWOLFKH+HU]HQ ZHUGHQVHLW-DKU]HKQWHQHQWZLFNHOWXQG]XU%HKDQGOXQJYRQ
+HU]LQVXIIL]LHQ]HQ XQG +HU]YHUVDJHQ HLQJHVHW]W GHU]HLW YRU DOOHP ]XU hEHUEUFNXQJ ELV ]X
HLQHU$OORWUDQVSODQWDWLRQXQGLQHLQ]HOQHQ)lOOHQDOVSHUPDQHQWH/|VXQJ*HURVD*DOOR%RWWLR
	7DU]LD0LQKDVHWDO'LHXQWHUVFKLHGOLFKHQ0DVFKLQHQEHUQHKPHQRGHUXQWHU
VWW]HQ GLH 3XPSOHLVWXQJ GHV +HU]HQV 'LH +DOWEDUNHLW *U|VVH XQG (QHUJLHYHUVRUJXQJ GHU
0DVFKLQHQLKUH*HUlXVFKXQG+LW]HHQWZLFNOXQJGLHJHQDXH$QSDVVXQJGHU/HLVWXQJXQG$UW
GHV3XPSYRUJDQJVDQGLHN|USHUOLFKHQ%HGLQJXQJHQVRZLHGLH9HUPHLGXQJYRQ*HULQQXQJV
VW|UXQJHQ VLQG +HUDXVIRUGHUXQJHQ EHL GHU (QWZLFNOXQJ XQG (LQVHW]XQJ NQVWOLFKHU +HU]HQ
&RKQ7LPPV	)UD]LHU*RHUOLFK)UD]LHU	&RKQ0LWWOHUZHLOHZHUGHQDXVVHU
GHP9HUVXFKHXQWHUQRPPHQPLW''UXFNHUQXQGQHXHQ0DWHULDOLHQNRPSOH[H+HU]VWUXNWX
UHQ]XUHSURGX]LHUHQ&RKUVHWDO'LH+HUVWHOOXQJDQGHUHUNQVWOLFKHU2UJDQHLVWZHQL
JHUZHLW IRUWJHVFKULWWHQHVZLUGHWZDDQNQVWOLFKHQ/XQJHQRGHU/XIWU|KUHQJHDUEHLWHW 2WD
':DQJHWDO=ZLVFKHQEHUJHUHWDO
 'LVNXVVLRQ1HXEHZHUWXQJYRQ;HQRWUDQVSODQWDWLRQ"
'LH JHQHWLVFKH0RGLILNDWLRQ YRQ7LHUHQ DOV2UJDQTXHOOHQZXUGH XQGZLUG GXUFKGLH1XW]XQJ
YRQ*HQRPH(GLWLQJ7HFKQRORJLHQZHVHQWOLFKYHUHLQIDFKWXQGEHVFKOHXQLJW ,QVEHVRQGHUHGLH
$QZHQGXQJYRQ&5,635&DVHUP|JOLFKWHHLQIDFKHUH VFKQHOOHUHXQGXPIDVVHQGHUH0RGLIL
NDWLRQHQGDVKHLVVWGLHJOHLFK]HLWLJH9HUlQGHUXQJPHKUHUHUYHUVFKLHGHQHU*HQH3/LHWDO
D'DJHUDGHGLHPHKUIDFKHJHQHWLVFKH0RGLILNDWLRQGHU7LHUHDOV2UJDQTXHOOHQDOV9R
UDXVVHW]XQJJHVHKHQZLUGEHVWHKWGHPHQWVSUHFKHQGJURVVH+RIIQXQJXQWHUGHQ:LVVHVFKDIW
OHULQQHQ XQG:LVVHQVFKDIWOHUQ GDVV EDOG NOLQLVFKH 6WXGLHQ PLW 2UJDQHQ XPJHVHW]W ZHUGHQ
N|QQHQ 'LH$QZHQGXQJ YRQ*HQRPH (GLWLQJ9HUIDKUHQ LVW GDEHL QLFKW DOOHLQLJ IU GLH )RUW
VFKULWWH YRQ;HQRWUDQVSODQWDWLRQYHUDQWZRUWOLFK'DUEHUKLQDXVVSLHOW DXFKGLHEHVFKULHEHQH
9HUEHVVHUXQJ YRQ ,PPXQVXSSUHVVLYD XQG NRPSOHPHQWUHJXOLHUHQGHQ 0LWWHOQ HLQH JHZLFKWLJH
5ROOH
%HIUZRUWHULQQHQXQG%HIUZRUWHUGHU;HQRWUDQVSODQWDWLRQYHUPLWWHOQHLQSRVLWLYHV%LOGGHUZHL
WHUHQ (QWZLFNOXQJ 9RU GHP +LQWHUJUXQG YHUEHVVHUWHU 9HUIDKUHQ GHV *HQRPH (GLWLQJV HU
VFKHLQW HLQ VROFKHU 2SWLPLVPXV LQ HLQHP JHZLVVHQ0DVV YHUVWlQGOLFK *OHLFK]HLWLJ OlVVW GLH
YHUJDQJHQH(QWZLFNOXQJNHLQHGHILQLWLYHQ3URJQRVHQIUGLH=XNXQIW]XREXQGZDQQGLHPHGL
]LQLVFKWHFKQLVFKHQ +HUDXVIRUGHUXQJHQ JHPHLVWHUW ZHUGHQ EOHLEW OHW]WHQGOLFK XQJHZLVV 9RU
GHP +LQWHUJUXQG YHUJDQJHQHU ]XP 7HLO KRKHU (UZDUWXQJHQ GLH VLFK QLFKW UHDOLVLHUWHQ HU
VFKHLQW 9RUVLFKW LQ GHU %HXUWHLOXQJ GLHVHU HUQHXW RSWLPLVWLVFKHQ (UZDUWXQJHQ DQJHEUDFKW ,Q
GHQOHW]WHQ-DKUHQ]HLJWHVLFKGDVVGLHhEHUZLQGXQJHLQHU+UGH]XPHLVWHLQHZHLWHUH+UGH
]XP9RUVFKHLQ JHEUDFKW KDW =ZDUZXUGHQHLQHUVHLWV9HUEHVVHUXQJHQHU]LHOW HWZD LQ%H]XJ
DXIGLH$EVWRVVXQJVUHDNWLRQHQRGHUGLH$XVVFKDOWXQJYRQ3(59VJOHLFK]HLWLJZXUGHQLPPHU
ZHLWHUH$VSHNWH LGHQWLIL]LHUWGLHYRUHLQHPNOLQLVFKHQ(LQVDW]]XEHGHQNHQVLQGZHLWHUH$QWL
JHQH3K\VLRORJLHHWF
'HUJHJHQZlUWLJH)RUVFKXQJVVWDQGPDFKW GHXWOLFK GDVVHV ]ZLVFKHQYHUVFKLHGHQHQ=HOOHQ
*HZHEHQ RGHU2UJDQHQ8QWHUVFKLHGH KLQVLFKWOLFK LKUHU1XW]XQJ DOV ;HQRJUDIW JHEHQ GUIWH
)UPDQFKH2UJDQH+HU]XQG1LHUHQXQG=HOOHQ,QVHO]HOOHQLVWHLQHHUIROJUHLFKH;HQRWUDQV
SODQWDWLRQZDKUVFKHLQOLFKHUDOVIUDQGHUH/XQJH/HEHUHVHUVFKHLQWGHVZHJHQDQJH]HLJWLQ
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;HQRWUDQVSODQWDWLRQXQG*HQRPH(GLWLQJ 
GHU 'LVNXVVLRQ EHU GLH WHFKQLVFKH 0DFKEDUNHLW XQG PHGL]LQLVFKH 6LFKHUKHLW ]ZLVFKHQ YHU
VFKLHGHQHQ$QZHQGXQJVIlOOHQ]XXQWHUVFKHLGHQ
2II RGHU 2Q7DUJHW(IIHNWH YRQ *HQRPH (GLWLQJ9HUIDKUHQ KDEHQ EHL ;HQRWUDQVSODQWDWLRQ
©QXUª$XVZLUNXQJHQDXIGLH7LHUHGHUHQ(QWZLFNOXQJGDQQJHVW|UWVHLQN|QQWH'LHDOOHUPHLV
WHQ6WXGLHQGD]XEHVFKUHLEHQHWZD)HKOJHEXUWHQ7RWJHEXUWHQRGHUSRVWQDWDOH7RGHVIlOOHYRQ
JHQHWLVFKYHUlQGHUWHQ6FKZHLQHQ'DYRUHLQHU;HQRWUDQVSODQWDWLRQMHGRFK]XVlW]OLFKGLHNRU
UHNWPRGLIL]LHUWHQ7LHUHXQWHUVXFKWXQGDXVJHZlKOWZHUGHQZUGHQKlWWHQGHUDUWLJH2II7DUJHW
(IIHNWHZDKUVFKHLQOLFKNHLQHJHVXQGKHLWOLFKHQ$XVZLUNXQJHQDXIGHQ0HQVFKHQGHUGDV;H
QRJUDIWHUKlOW,QWHUYLHZ-'HQQHU
$QGHUHGXUFK;HQRWUDQVSODQWDWLRQDXIJHZRUIHQH)UDJHQVLQGQLFKWWHFKQRORJLVFK]XDGUHVVLH
UHQ'LHHWKLVFKH%HXUWHLOXQJYRQ;HQRWUDQVSODQWDWLRQZUGHGXUFKGLHHUIROJUHLFKHPHGL]LQL
VFKH5HDOLVLHUXQJQLFKWYHUHLQIDFKWZHUGHQ=ZDUYHUlQGHUWVLFKGLH$EZlJXQJYRQ1XW]HQXQG
5LVLNHQGXUFKGLH9HUULQJHUXQJGHV5LVLNRV IUGLHhEHUWUDJXQJYRQ.UDQNKHLWVHUUHJHUQRGHU
YRQ$EVWRVVXQJVUHDNWLRQHQPLWGHPPHGL]LQLVFKWHFKQLVFKHQ)RUWVFKULWW-HGRFKVLQGHWKLVFKH
)UDJHQXQG7LHUUHFKWHGLH,GHQWLWlWYRQ0HQVFKHQXQG7LHUHQVR]LDOH(IIHNWHRGHUGLHVR]LDOH
$N]HSWDQ] QLFKW YRP6WDQG GHU 7HFKQLN DEKlQJLJ 'LH+HUVWHOOXQJ YRQ JHQWHFKQLVFK YHUlQ
GHUWHQ6FKZHLQHQ GHUHQ+DOWXQJ LQ VSH]LILVFKSDWKRJHQIUHLHQ8PJHEXQJHQXQG7|WXQJ ]XU
*HZLQQXQJ YRQ 2UJDQHQ LVW MH QDFK ZHOWDQVFKDXOLFKHU 3RVLWLRQ XQSUREOHPDWLVFK ELV KLQ ]X
XQPRUDOLVFK *HQRPH (GLWLQJ KDW GLHVH JUXQGOHJHQGHQ VR]LDOHQ XQG HWKLVFKHQ )UDJHQ GHU
%HZHUWXQJQLFKWYHUlQGHUW;HQRWUDQVSODQWDWLRQZXUGHLQGHU9HUJDQJHQKHLWNULWLVFKGLVNXWLHUW
$XFKGLH6WLIWXQJ7$6:,66EH]LHKXQJVZHLVHGHUHQ9RUJlQJHULQVWLWXWLRQKDWVLFKGHP7KHPD
VRZRKO LP 5DKPHQ HLQHU ([SHUWLQQHQ XQG ([SHUWHQVWXGLH ]X ]HOOXOlUHU ;HQRWUDQVSODQWDWLRQ
+VLQJHWDODOVDXFKLP5DKPHQHLQHV3XEOL)RUXPV]XU7UDQVSODQWDWLRQVPHGL]LQJH
ZLGPHW =HQWUXP IU 7HFKQRORJLHIROJHQ$EVFKlW]XQJ  'HUDUWLJH XQG EUHLWHUH JHVHOO
VFKDIWOLFKH$XVHLQDQGHUVHW]XQJHQVFKHLQHQJUXQGVlW]OLFKNRQWLQXLHUOLFKQRWZHQGLJ]XVHLQXP
DXI HWZDLJH WHFKQRORJLVFKH (QWZLFNOXQJHQ DEHU LQVEHVRQGHUH JHVHOOVFKDIWOLFKH:DQGOXQJV
HUVFKHLQXQJHQ UHDJLHUHQ ]X N|QQHQ GLHDXFKHLQH9HUlQGHUXQJ LQGHU+DOWXQJ]XGHQHWKL
VFKHQXQGVR]LDOHQ$VSHNWHQGHU;HQRWUDQVSODQWDWLRQXPIDVVHQN|QQHQ
'DUEHUKLQDXVVLQG$OWHUQDWLYO|VXQJHQ IUGDV3UREOHPGHU.QDSSKHLWYRQ6SHQGHURUJDQHQ
ZHOFKHVKLHUGXUFK;HQRWUDQVSODQWDWLRQJHO|VWZHUGHQVROOUHOHYDQW'LH+HUVWHOOXQJVP|JOLFK
NHLWHQYRQ2UJDQHQ LP/DERUGXUFKGLH1XW]XQJYRQ6WDPP]HOOHQPLWWHOV''UXFNHURGHU
GXUFK5H=HOOXODULVLHUXQJHUVFKHLQHQGDEHLDOV LQWHUHVVDQWH$QVlW]HPLWGHQHQZHQLJHUHWKL
VFKH3UREOHPHYHUEXQGHQVHLQGUIWHQDOVPLWGHU;HQRWUDQVSODQWDWLRQ6LHVLQGDEHUZHLWJH
KHQGLQHLQHPH[SHULPHQWHOOHQ6WDGLXP*UXQGVlW]OLFKVWHOOWVLFKDEHUGLH)UDJHLQZLHIHUQHLQH
WHFKQLVFKH/|VXQJ]XHLQHPLQHLQHPJHZLVVHQ*UDGVR]LDOHQ3UREOHPJHVXFKWZHUGHQVROOWH
RGHUREHVZHLWHUH3UlYHQWLRQVRGHU/|VXQJVPDVVQDKPHQIUGHQ6SHQGHURUJDQPDQJHOJLEW
,QDQGHUHQ/lQGHUQYHUEUHLWHWHXQGHUSUREWHJHVHW]OLFKHXQGRUJDQLVDWRULVFKH6WUDWHJLHQ±HW
ZDGLH:LGHUVSUXFKVO|VXQJRGHU9HUEHVVHUXQJYRQ7UDQVSODQWDWLRQVV\VWHPHQ±N|QQWHQGDV
3UREOHPGHV2UJDQPDQJHOVZHQQVFKRQQLFKWYROOXPIlQJOLFKVRGRFKLQHLQHPJHZLVVHQ5DK
PHQDGUHVVLHUHQXQGHQWVFKlUIHQ*HVHOOVFKDIWOLFKH9HUEHVVHUXQJHQXQG$NWLYLWlWHQKLQVLFKW
OLFKGHU3UlYHQWLRQYRQ.UDQNKHLWHQN|QQWHQQLFKWQXUGHQ%HGDUIDQ6SHQGHURUJDQHQUHGX]LH
UHQ VRQGHUQ KlWWHQ ZRP|JOLFK SRVLWLYH $XVZLUNXQJHQ DXI GLH *HVXQGKHLW GHU %HY|ONHUXQJ
LQVJHVDPW
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 6RPDWLVFKH*HQWKHUDSLHXQG
*HQRPH(GLWLQJ
Helmut Hönigmayer, Milena Wuketich, Alexander Lang und Erich Griessler 
.XU]	NQDSS
x 9HUlQGHUXQJHQ LP (UEJXW N|QQHQ ]X 6W|UXQJHQ GHV 2UJDQLVPXV XQG .UDQNKHLWHQ IKUHQ 6RPDWLVFKH *HQ
WKHUDSLH]LHOW DXIHLQHJURVVH3DOHWWHXQWHUVFKLHGOLFKHU.UDQNKHLWHQGLHGXUFKGHUDUWLJH9HUlQGHUXQJHQKHUYRU
JHUXIHQZHUGHQ
x $QVlW]H YRQ VRPDWLVFKHU*HQWKHUDSLH JHKHQ ELV LQ GLH HU-DKUH ]XUFN ,KU WKHUDSHXWLVFKHU (LQVDW] EHLP
0HQVFKHQZDUELVODQJXQWHUVFKLHGOLFKHUIROJUHLFK
x *HQRPH(GLWLQJ9HUIDKUHQN|QQHQLP5DKPHQVRPDWLVFKHU*HQWKHUDSLHIUGLH%HKDQGOXQJHLQJHVHW]WZHUGHQ
6LHN|QQHQJH]LHOWHUDOV9HUIDKUHQ]XYRULQGLH'1$HLQJUHLIHQXPHLQHWKHUDSHXWLVFKH:LUNXQJKHUYRU]XUXIHQ
x 6RYRUJHQRPPHQHJHQHWLVFKH9HUlQGHUXQJHQYRQVRPDWLVFKHQ=HOOHQZHUGHQQLFKWDQ IROJHQGH*HQHUDWLRQHQ
ZHLWHUJHJHEHQ
x 2IIXQG2Q7DUJHW(IIHNWHGHU*HQRPH(GLWLQJ6\VWHPHVRZLHGLH]LHOJHULFKWHWHXQGDXVUHLFKHQGH(LQEULQJXQJ
YRQ*HQRPH(GLWLQJ6\VWHPHQ LQ GLH HUZQVFKWHQ .|USHU]HOOHQPLWWHOV 9HNWRUHQ VWHOOHQPHGL]LQLVFKH+HUDXV
IRUGHUXQJHQGDU
x 'DUEHUKLQDXVVWHOOHQVLFK)UDJHQQDFKGHU)LQDQ]LHUXQJYRQVRPDWLVFKHQ*HQWKHUDSLHQ
(LQH5HLKHYRQ(UNUDQNXQJHQXQG6W|UXQJHQGHV2UJDQLVPXVZLUGGXUFK9DULDQWHQRGHU9HU
lQGHUXQJHQYRQ*HQHQKHUYRUJHUXIHQRGHUEHHLQIOXVVW'LHVRJHQDQQWHVRPDWLVFKH*HQWKHUD
SLH ]LHOW DXI GLH /LQGHUXQJGHV9HUODXIV RGHU GLH+HLOXQJGHUDUWLJHU(UNUDQNXQJHQDE'DEHL
ZHUGHQGLHIUHLQH6W|UXQJRGHU(UNUDQNXQJYHUDQWZRUWOLFKHQ*HQHLQGHQEHWURIIHQHQ=HOOHQ
PLWWHOV JHQWHFKQLVFKHU 9HUIDKUHQ JHlQGHUW 'XUFK GLHVH ©.RUUHNWXUª GHU (UELQIRUPDWLRQZLUG
HLQHEOLFKH)XQNWLRQGHU=HOOHQHWZDLQ%H]XJDXIGLH3URGXNWLRQYRQEHVWLPPWHQ3URWHLQHQ
KHUJHVWHOOW'DUEHUKLQDXVN|QQHQDQGHUH(UNUDQNXQJHQHWZD.UHEVGXUFKJH]LHOWHJHQHWL
VFKH 9HUlQGHUXQJHQ EHKDQGHOW ZHUGHQ *UDXPDQQ  .XSDWW HW DO  /XJHU HW DO
,P8QWHUVFKLHG]XU.HLPEDKQWKHUDSLHVLHKH/DQJXQG*ULHVVOHULQ.DSLWHOGHUYRUOLH
JHQGHQ6WXGLHZHUGHQEHLGHUVRPDWLVFKHQ*HQWKHUDSLHGLHGXUFKJHIKUWHQWKHUDSHXWLVFKHQ
9HUlQGHUXQJHQQLFKWDQGLH1DFKNRPPHQGHUEHKDQGHOWHQ3HUVRQHQZHLWHUJHJHEHQ:-'DL
HWDO/*XDQ+DQ=KX	/LQ/XJHUHWDO
$QVRPDWLVFKHU*HQWKHUDSLHZLUGEHUHLWVVHLWHLQLJHU=HLWJHIRUVFKW%LV1RYHPEHUZXU
GHQZHOWZHLWNOLQLVFKH6WXGLHQ]XUVRPDWLVFKHQ*HQWKHUDSLHJHQHKPLJW'LHVHEHIDVVHQ
VLFKPLWHLQHPVHKUEUHLWHQ6SHNWUXPXQWHUVFKLHGOLFKHU(UNUDQNXQJHQ6LHXPIDVVHQXQWHU
VFKLHGOLFKHPRQRJHQH(UNUDQNXQJHQ1HUYHQHUNUDQNXQJHQ]Z|OIYHUVFKLHGHQH,QIHNWLRQV
NUDQNKHLWHQ ]Z|OI$UWHQ YRQ .UHEVHUNUDQNXQJHQ ]HKQ NDUGLRYDVNXOlUH (UNUDQNXQJHQ ]HKQ
)RUPHQYRQ$XJHQHUNUDQNXQJHQYLHU)RUPHQFKURQLVFKHU(QW]QGXQJHQVRZLHGUHL]HKQDQ
GHUH .UDQNKHLWHQ YRQ (UHNWLRQVVW|UXQJHQ ELV ]XU :XQGKHLOXQJ *LQQ $PD\D $OH[DQGHU
(GHOVWHLQ	$EHGL
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LH 0|JOLFKNHLW VRPDWLVFKHU *HQWKHUDSLH YRQ (UENUDQNKHLWHQ ZXUGH EHUHLWV LQ GHQ HU
-DKUHQGLVNXWLHUWXQGNRQ]HSWXDOLVLHUW'LHXUVSUQJOLFKHQ$QVlW]HVDKHQGLHXUVlFKOLFKH+HL
OXQJPRQRJHQHU(UENUDQNKHLWHQ GXUFK(LQEULQJHQ LQWDNWHU'1$ YRU'HU$QVDW]ZHLWHWH VLFK
VSlWHUDXIDQGHUHDXFKHUZRUEHQH(UNUDQNXQJHQRGHU,PPXQWKHUDSLHQEHL.UHEVDXV'XQEDU
HWDO'LHHUVWHHUIROJUHLFKHVRPDWLVFKH*HQWKHUDSLHDP0HQVFKHQ±QRFKRKQH*H
QRPH(GLWLQJ±ZXUGHLQGHQ86$YRUJHQRPPHQ%HLHLQHUYLHUMlKULJHQ3DWLHQWLQPLWGHU
DQJHERUHQHQ VFKZHUHQ ,PPXQVFKZlFKHHUNUDQNXQJ 6&,' ZXUGHPLWWHOV UHWURYLUDOHU 9HNWR
UHQHLQ *HQWUDQVIHUDXWRORJHUJHQWHFKQLVFKPRGLIL]LHUWHU7=HOOHQGXUFKJHIKUW'LHVH%H
KDQGOXQJ IKUWH DOOHUGLQJV ]X NHLQHU GDXHUKDIWHQ+HLOXQJ'D GLH YHUlQGHUWHQ%OXW]HOOHQ QXU
HLQHJHZLVVH=HLW LP.|USHUEHUOHEWHQPXVVWHGLH%HKDQGOXQJDOOHSDDU0RQDWHZLHGHUKROW
ZHUGHQ(FNKDUGW*UDXPDQQ ,QGHQIROJHQGHQ-DKUHQZXUGHDQGHUJHQWKHUD
SHXWLVFKHQ%HKDQGOXQJXQWHUVFKLHGOLFKHU(UNUDQNXQJHQJHIRUVFKWHWZDYRQPRQRJHQHQ(UE
NUDQNKHLWHQZLH]\VWLVFKHU)LEURVH ,QIHNWLRQVHUNUDQNXQJHQZLH$LGV+,9.UHEVXQGDQGHUHQ
PXOWLIDNWRULHOOHQ.UDQNKHLWHQZLHYHUVFKLHGHQH)RUPHQYRQ3DUNLQVRQ$O]KHLPHU$UWKULWLVRGHU
NDUGLRYDVNXOlUHQ(UNUDQNXQJHQ'D]XZXUGHQYRUDOOHPQHXHYLUDOH9HNWRUHQJHQXW]W LQ GLH
JURVVH+RIIQXQJHQJHVHW]WZXUGHQ(FNKDUGW*UDXPDQQ/XJHUHWDO7KLHO
	5|VVOHU
'LH(QWZLFNOXQJYRQVRPDWLVFKHU*HQWKHUDSLHZDUDXFKYRQ5FNVFKOlJHQEHJOHLWHWVWDUE
HLQ 3DWLHQW DQ0XOWLRUJDQYHUVDJHQ LQIROJH HLQHU H[SHULPHQWHOOHQ*HQWKHUDSLH VHLQHU JHQHWLVFK
EHGLQJWHQ6WRIIZHFKVHOHUNUDQNXQJ )R[  .XSDWW HW DO  ZXUGH HLQH ]XQlFKVW
HUIROJUHLFKH *HQWKHUDSLH ]XU %HKDQGOXQJ GHV ,PPXQGHIHNWV ;6&,' GXUFKJHIKUW %DXP
6FKDPEDFK0RGOLFK	7KUDVKHU1HXQYRQ]HKQEHKDQGHOWHQ.LQGHUQEDXWHQHLQIXQNWLR
QLHUHQGHV,PPXQV\VWHPDXI,PIROJHQGHQ-DKUHUNUDQNWHQMHGRFKYLHUGHU.LQGHUDQ/HXNlPLH
GLHGXUFKHLQH9HUlQGHUXQJLKUHU%OXWVWDPP]HOOHQGXUFKGLH*HQWKHUDSLHDXVJHO|VWZRUGHQZDU
'UHLGHU.LQGHUEHUOHEWHQHLQ.LQGYHUVWDUE'LH6WXGLHZXUGH]XQlFKVWHLQJHVWHOOWPLWYHUEHV
VHUWHQ9HNWRUHQDEHUZLHGHUDXIJHQRPPHQGDGLH*HQWKHUDSLHGLHHLQ]LJH%HKDQGOXQJVP|J
OLFKNHLWGLHVHU.UDQNKHLWGDUVWHOOWH%DXPHWDO:XUGHQDQIDQJVJURVVH+RIIQXQJHQLQGLH
0|JOLFKNHLWHQ GHU VRPDWLVFKHQ *HQWKHUDSLH JHVHW]W ZLUG GLH *HVDPWELODQ] GHU VRPDWLVFKHQ
*HQWKHUDSLHWURW]HLQ]HOQHU(UIROJHQFKWHUQHLQJHVFKlW]W'LH(UIROJHZHUGHQDOVXQYHUKlOWQLV
PlVVLJ ]X GHQ DXIJHZHQGHWHQ ILQDQ]LHOOHQ 0LWWHOQ EHVFKULHEHQ /XJHU HW DO  0XUNHQ
*ULPP+ROLQVNL)HGHU	=HUUHV0LWWOHUZHLOHZXUGHHLQH5HLKHVRPDWLVFKHU*HQWKHUDSLHQ
EHUHLWV]XJHODVVHQXQGHLQJHVHW]WhEHUEOLFNVLHKH7DEDXI6HLWH
'LH(QWZLFNOXQJYRQ*HQRPH(GLWLQJ9HUIDKUHQZLH=)17$/(1XQGYRUDOOHP&5,635KDEHQ
GDV,QWHUHVVHDQVRPDWLVFKHU*HQWKHUDSLHZLHGHUJHVWHLJHUW/XJHUHWDO0XUNHQHWDO
(VJLEWHLQH9LHO]DKODQ)RUVFKXQJVXQG(QWZLFNOXQJVWlWLJNHLW]XVRPDWLVFKHU*HQWKH
UDSLH XD IU HUEOLFK E]Z JHQHWLVFK EHGLQJWH (UNUDQNXQJHQ (O%HVKODZ\ 	 (O*KDPUDZ\
*HUPDQ0LWDOLSRY0LVKUD	.DXO-LDQJ;X	7VDQJ,QIHNWLRQVNUDQNKHLWHQ

 6FKZHUH NRPELQLHUWH ,PPXQGHIHNWH 6HYHUH FRPELQHG LPPXQR GHILFLHQF\ 6&,' VLQG DQJHERUHQ XQG WUHWHQ LQ
XQWHUVFKLHGOLFKHQ)RUPHQDXIGLHVLFKLQPDQJHOKDIWHQRGHUIHKOHQGHQ,PPXQDQWZRUWHQDXVGUFNHQ1RUPDOHUZHLVH
KDUPORVH ,QIHNWLRQHQ N|QQHQ GHVKDOE W|GOLFK YHUODXIHQ %HWURIIHQHPVVHQ XQWHU VWUHQJHU 4XDUDQWlQH OHEHQ 6&,'
NDQQXQWHUDQGHUHPGXUFKHLQHQYHUHUEWHQ$GHQRVLQ'HVDPLQDVH0DQJHO $'$0DQJHODXVJHO|VWZHUGHQ
 5HWURYLUDOH 9HNWRUHQ VWHOOHQ GLH hEHUJUXSSH YHUVFKLHGHQHU YLUDOHU 9HNWRUHQ ZLH /HQWLYLUHQ ]% +,9 GDU ,Q GHU
VRPDWLVFKHQ*HQWKHUDSLHZHUGHQVLHYRUDOOHPZHJHQLKUHU:LGHUVWDQGVNUDIWJHJHQEHUGHP,PPXQV\VWHPGHV0HQ
VFKHQYHUZHQGHW
$XWRORJEHGHXWHWGDVVGLH=HOOHQYRQGHUEHKDQGHOWHQ3HUVRQVHOEVWVWDPPHQ
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
ZLH$LGVRGHU+HSDWLWLV *X&;:DQJ	&DQQRQ+&<DQJ	&KHQ
DEHUDXFKLQGHU.UHEVWKHUDSLH$TXLQR-DUTXLQ*KRVK9HQNDWDUDPDQL1DQGL	%KDW
WDFKDUMHH5DWDQHWDO<L	/L
QXUZHQLJH-DKUHQDFKGHU(QWZLFNOXQJYRQ&5,635&DVZXUGHHUVWPDOVHLQH*HQHK
PLJXQJIU9HUVXFKHVRPDWLVFKHU*HQWKHUDSLHPLW&5,635&DV]XU%HKDQGOXQJNUHEVNUDQNHU
3DWLHQWLQQHQXQG3DWLHQWHQHUWHLOW/XJHUHWDO'HUJURVVH9RUWHLOVRPDWLVFKHU*HQWKH
UDSLHPLW*HQRPH(GLWLQJEHVWHKWLQGHU0|JOLFKNHLWGDV*HQRPGLUHNW]XYHUlQGHUQXQGQLFKW
QRWZHQGLJHUZHLVH IUHPGHV*HQPDWHULDO KLQ]XIJHQ ]XPVVHQ$XVVHUGHPZHUGHQ GLH (LQ
IDFKKHLW GHU +HUVWHOOXQJ XQG GLH =LHOJHQDXLJNHLW QHXHUHU 6\VWHPH KHUYRUJHKREHQ &RUQX
0XVVROLQR	&DWKRPHQ$NWXHOOVLQGLQGHUJU|VVWHQ'DWHQEDQNIUNOLQLVFKH6WXGLHQ
NOLQLVFKH6WXGLHQJHOLVWHWGLH&5,635YHUZHQGHQ861DWLRQDO/LEUDU\RI0HGLFLQH
'DVYRUOLHJHQGH.DSLWHOEHVFKlIWLJWVLFKPLWGHQ0|JOLFKNHLWHQXQG+HUDXVIRUGHUXQJHQ&KDQFHQ
XQG5LVLNHQYRQVRPDWLVFKHU*HQWKHUDSLHYRUGHP+LQWHUJUXQGGHU(QWZLFNOXQJXQG1XW]XQJYRQ
*HQRPH(GLWLQJ9HUIDKUHQ=XQlFKVWZLGPHWHVVLFKYHUVFKLHGHQHQ$QVlW]HQVRPDWLVFKHU*HQ
WKHUDSLHZREHLHLQ$XJHQPHUNDXIGLH)UDJHGHUJHHLJQHWHQ9HNWRUHQJUXQGOHJHQGGD]XVLHKH
.DSLWHO$EVFKQLWWLQGLHVHP%DQGJHOHJWZLUG'DQQZHUGHQ$QZHQGXQJVP|JOLFKNHLWHQ
XQG%HKDQGOXQJVHUIROJHVRPDWLVFKHU*HQWKHUDSLHSUlVHQWLHUWVRZRKOEHUHLWV]XJHODVVHQH*HQ
WKHUDSLHQRKQH1XW]XQJYRQ*HQRPH(GLWLQJ9HUIDKUHQDOVDXFKQHXHVRPDWLVFKH*HQWKHUDSLHQ
LP9HUVXFKVVWDGLXPGLHEHUHLWV*HQRPH(GLWLQJYHUZHQGHQ
2EZRKO*HQRPH(GLWLQJVRZLHZHLWHUHZLVVHQVFKDIWOLFKHXQGWHFKQLVFKH(QWZLFNOXQJHQLQGHQ
OHW]WHQ -DKUHQ XQG -DKU]HKQWHQ GLH HUIROJUHLFKH 5HDOLVLHUXQJ XQG :LUNVDPNHLW VRPDWLVFKHU
*HQWKHUDSLHXQWHUVWW]WKDEHQVWHOOHQVLFKLPPHUQRFKPHGL]LQLVFKHXQGWHFKQLVFKH+HUDXV
IRUGHUXQJLQGHU8PVHW]XQJVRPDWLVFKHU*HQWKHUDSLHGLHHV]XHU|UWHUQJLOW'DUEHUKLQDXV
ZLUG VRPDWLVFKH*HQWKHUDSLH ]ZDUZHQLJHU LQWHQVLY KLQVLFKWOLFK LKUHU HWKLVFKHQ XQG VR]LDOHQ
,PSOLNDWLRQHQGLVNXWLHUWDOV.HLPEDKQWKHUDSLHVLHKH/DQJXQG*ULHVVOHU>.DSLWHO@VRZLH+DU
UHUHWDO>.DSLWHO@LQGLHVHP%DQGDEHUGHQQRFKVWHOOHQVLFKLQVEHVRQGHUH)UDJHQGHU)L
QDQ]LHUXQJGLHVHV7KHUDSLHDQVDW]HV$EVFKOLHVVHQGGLVNXWLHUW GHU%HLWUDJ LQZLHIHUQGHU(LQ
VDW]YRQ*HQRPH(GLWLQJ9HUIDKUHQHLQH1HXEHZHUWXQJVRPDWLVFKHU*HQWKHUDSLHHUIRUGHUW
 $QVlW]HVRPDWLVFKHU*HQWKHUDSLH
.XU]	NQDSS
x %HLGHUex vivo VRPDWLVFKHQ*HQWKHUDSLHZHUGHQGHQ3DWLHQWLQQHQXQG3DWLHQWHQ.|USHU]HOOHQHQWQRPPHQ LP
/DERUJHQHWLVFKYHUlQGHUW(in vitro)XQGZLHGHULQGHQ.|USHUHLQJHEUDFKW
x %HL GHU in vivo VRPDWLVFKHQ *HQWKHUDSLH ZHUGHQ GLH *HQRPH (GLWLQJ6\VWHPH PLW HLQHP 7UDQVSRUWV\VWHP
9HNWRUGLUHNWLQGLHHQWVSUHFKHQGHQ=HOOHQLP.|USHUHLQJHEUDFKW
x 'LHGHU]HLWDPKlXILJVWHQYHUZHQGHWHQ9HNWRUHQVLQGYLUDOH9HNWRUHQ$QGHU9HUEHVVHUXQJXQG1HXHQWZLFNOXQJ
YRQ9HNWRUHQZLUGDEHUODXIHQGJHIRUVFKW6RZLUGDXIJUXQGYRQP|JOLFKHU7R[L]LWlWXQG2II7DUJHW(IIHNWHYLUDOHU
9HNWRUHQDQGHU(QWZLFNOXQJQLFKWYLUDOHU9HNWRUHQXD/LSLG1DQR3DUWLFOHRGHUNQVWOLFKH9LUHQJHDUEHLWHW

)QI]HKQEHILQGHQVLFKLQGHU5HNUXWLHUXQJVSKDVH]ZHLVLQGDNWXHOODNWLYRKQHZHLWHUH5HNUXWLHUXQJVHFKVEHILQ
GHQVLFKLQGHU$QIDQJVSKDVHHLQHZXUGH]XUFNJH]RJHQXQGHLQHLVWDNWXHOOQLFKWDNWLY
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,P)ROJHQGHQZHUGHQGLHJUXQGOHJHQGHQ$QVlW]HVRPDWLVFKHU*HQWKHUDSLHQlKHUHUOlXWHUWGLH
PLWXQWHUVFKLHGOLFKHQ+HUDXVIRUGHUXQJHQXQG0|JOLFKNHLWHQYHUEXQGHQVLQG'HUGDQDFK IRO
JHQGH$EVFKQLWWZLGPHWVLFKHLQHP]HQWUDOHQ(OHPHQWGHUVRPDWLVFKHQ*HQWKHUDSLHGHQ9HN
WRUHQ2EZRKOGLHVH ODXIHQGHUIRUVFKWXQGYHUEHVVHUWZHUGHQXQGEHUHLWVHUVWHZLUNXQJVYROOH
7KHUDSLHQHUP|JOLFKHQEHVWHKWLPPHUQRFK2SWLPLHUXQJVSRWHQ]LDOKLQVLFKWOLFKLKUHU)lKLJNHL
WHQXQG1HEHQZLUNXQJHQ
 ([YLYRXQGLQYLYR*HQWKHUDSLH
%HLGHUVRPDWLVFKHQ*HQWKHUDSLHZHUGHQMHQDFKGHPZRGLHJHQHWLVFKH0RGLILNDWLRQGXUFK
JHIKUWZLUGex vivoXQGin vivo*HQWKHUDSLHQXQWHUVFKLHGHQVLHKH,QIRER[6HLWH
%HL GHUex vivo*HQWKHUDSLHZHUGHQ GHP.|USHU WKHUDSHXWLVFK UHOHYDQWH=HOOHQ HQWQRPPHQ
XQG LP/DERU (in vitro) YHUPHKUW'LH=HOOHQZHUGHQPLWJHQWHFKQLVFKHQ9HUIDKUHQYHUlQGHUW
GLHHUIROJUHLFKPRGLIL]LHUWHQDXVJHZlKOWYHUPHKUWXQG]XUFN LQGHQ.|USHUHLQJHEUDFKW)U
GLHVH 0HWKRGH VLQG =HOOHQ JHHLJQHW GLH UHODWLY SUREOHPORV HQWQRPPHQ ZHUGHQ N|QQHQ LP
/DERU NXOWLYLHUEDU XQG JHQHWLVFKPDQLSXOLHUEDU VLQG (LQ %HLVSLHO GDIU VLQG %OXW RGHU .QR
FKHQPDUNV]HOOHQ/XJHUHWDO0XUNHQHWDO(LQ9RUWHLOGHUex vivo/in vitro*HQ
WKHUDSLHLVWGDVVGHU(UIROJGHU0RGLILNDWLRQLP/DERUNRQWUROOLHUWZHUGHQNDQQXQGHUIROJUHLFK
YHUlQGHUWH=HOOHQVHOHNWLYYHUPHKUWZHUGHQN|QQHQ$XVVHUGHPPVVHQNHLQHJURVVHQ0HQ
JHQDQ9HNWRUHQGLHRIWPLW1HEHQZLUNXQJHQYHUEXQGHQVLQGLQGLH%OXWEDKQGHU%HWURIIHQHQ
VHOEVW HLQJHEUDFKW ZHUGHQ VRQGHUQ QXU GLH EHKDQGHOWHQ =HOOHQ 'XQEDU HW DO  *UDX
PDQQ
%HLGHUin vivo*HQWKHUDSLHZHUGHQ*HQRPH(GLWLQJ6\VWHPHRGHULQWDNWH.RSLHQYRQGHIHNWHQ
*HQHQGLUHNWLQGHQ.|USHURGHULQGLH2UJDQHHLQJHEUDFKW]%EHUGLH$WHPZHJHRGHUGLH
%OXWEDKQXPGRUWGLH=HOOHQJHQHWLVFK]XYHUlQGHUQ/XJHUHWDO.XSDWWHWDO
0XUNHQHWDO'LH0HWKRGHLVW IU=HOOHQJHHLJQHWGLHVFKZHURGHUQLFKW IUHLQH(QW
QDKPH]XJlQJOLFKXQGRGHUQLFKWDXVUHLFKHQGNXOWLYLHUEDUVLQG'DVEHGHXWHWDOOHUGLQJVDXFK
GDVVNHLQHYRUJHODJHUWH(UIROJVNRQWUROOHGHV*HQWUDQVIHUVVWDWWILQGHQNDQQ%DN'HYHU	3RU
WHXV*UDXPDQQ5HQXQG=KDREHWRQHQGDVV LQGLHVHQ)lOOHQDXFKGLH
0HVVEDUNHLWYRQ2II7DUJHW$NWLYLWlWHQVFKZLHULJLVW
 9HNWRUHQ]XUVRPDWLVFKHQ*HQWKHUDSLH
,Q GHU VRPDWLVFKHQ *HQWKHUDSLH PVVHQ *HQRPH (GLWLQJ6\VWHPH XQG JHJHEHQHQIDOOV
'1$9RUODJHQPLWWHOV9HNWRUHQLQGLH=HOONHUQHGHUJHZQVFKWHQ=HOOHQHLQJHVFKOHXVWZHUGHQ
VLHKH.DSLWHO$EVFKQLWW:HOFKH9HNWRUHQYHUZHQGHWZHUGHQKlQJWYRQGHQJHZlKO
WHQ$QVlW]HQex vivoRGHU in vivoXQGGHQ=LHO]HOOHQDE&RUQXHWDO'HU7UDQVSRUW
GHU*HQRPH(GLWLQJ6\VWHPH LQ GLH =HOOH VWHOOW QDFKZLH YRU HLQH ]HQWUDOH +HUDXVIRUGHUXQJ
VRPDWLVFKHU*HQWKHUDSLHGDU:DQJHWDO*HQRPH(GLWLQJ9HUIDKUHQEHQ|WLJHQJU|V
VHUH 7UDQVSRUWNDSD]LWlWHQ ZHOFKH PLW YLUDOHQ 9HNWRUHQ QXU VHOWHQ HUUHLFKW ZHUGHQ N|QQHQ
1LFKWYLUDOH9HNWRUHQVFKHLWHUQQDFKZLHYRURIWDQ LKUHUJHULQJHQ(IIL]LHQ]XQG LKUHUK|KHUHQ
7R[L]LWlW
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
'LHYHUVFKLHGHQHQ9HNWRUHQKDEHQXQWHUVFKLHGOLFKH6WlUNHQXQG6FKZlFKHQ(LQ]HOQH9HNWR
UHQVLQGIUGLH%HKDQGOXQJEHVWLPPWHU.UDQNKHLWHQXQG=HOOHQLQWHUHVVDQWVLQGDEHUIUDQGH
UHXQJHHLJQHW'HU]HLWULFKWHWVLFKGLH$XVZDKOGHU9HNWRUHQIUGHQ*HQWUDQVIHUQDFKGHU]X
EHKDQGHOQGHQ .UDQNKHLW GHQ NRQNUHWHQ$QIRUGHUXQJHQ GHV ]X WUDQVSRUWLHUHQGHQ *HQPDWH
ULDOVGHUQRWZHQGLJHQ/DQJIULVWLJNHLWGHU*HQH[SUHVVLRQRGHUGHQP|JOLFKHQ1HEHQZLUNXQJHQ
,QWHUYLHZ65XVFRQL
9LUDOH9HNWRUHQ
%HLGHU9HUZHQGXQJYLUDOHU9HNWRUHQZLUGGLH)lKLJNHLWYRQ9LUHQJHQXW]W'1$LQ=HOOHQHLQ]X
VFKOHXVHQRGHUVRJDUHLQ]XEDXHQ/XJHUHWDO
%HLQLFKW LQWHJULHUHQGHQ9HNWRUHQJHKWGHU(IIHNWGHV*HQWUDQVIHUVPLWGHU=HLW YHUORUHQ YRU
DOOHP EHL VLFK VFKQHOO WHLOHQGHQ=HOOHQ 6LH VLQG GHVKDOE IU NXU]IULVWLJH7KHUDSLHQ JHHLJQHW
]%]XU%HKDQGOXQJYRQ.UDQNKHLWHQZRQDFKHLQHU+HLOXQJNHLQH:LUNXQJPHKUHUZQVFKW
LVW ]% ,PPXQWKHUDSLH EHL .UHEV RGHU IU .UDQNKHLWHQ GLH YRQ VLFK QLFKWPHKU WHLOHQGHQ
=HOOHQ ]% GHV =HQWUDOQHUYHQV\VWHPV DXVJHO|VW ZHUGHQ 'XQEDU HW DO  *UDXPDQQ
'DGLH:LUNXQJGHU*HQWKHUDSLHPLWGHU=HLWJHULQJHUZLUGXQGVFKOLHVVOLFKYHUVFKZLQ
GHWZXUGHGLHVRPDWLVFKH*HQWKHUDSLHPLWQLFKWLQWHJULHUHQGHQ9HNWRUHQODQJH=HLWDOVUHODWLY
XQSUREOHPDWLVFKDQJHVHKHQ$OOHUGLQJV NDQQHV DXFKGDEHL ]X HUKHEOLFKHQ1HEHQZLUNXQJHQ
NRPPHQHWZD]XDNXWEHUVFKLHVVHQGHQ,PPXQUHDNWLRQHQ.XSDWW+DOOHN	=LFK\=X
GHQ QLFKW LQWHJULHUHQGHQ YLUDOHQ 9HNWRUHQ ]lKOHQ $GHQRYLUHQ XQG DGHQRDVVR]LLHUWH 9LUHQ
$$9$GHQRYLUHQ YHUXUVDFKHQ LQ LKUHU XUVSUQJOLFKHQ )RUP EHLP 0HQVFKHQ KDXSWVlFKOLFK
$WHPZHJVLQIHNWLRQHQ/XJHUHWDO$$9VLQGLQGHUPHQVFKOLFKHQ3RSXODWLRQVWDUNYHU
EUHLWHWXQGGLH,QIHNWLRQHQYHUODXIHQV\PSWRPORVRGHUDUP(LQ1DFKWHLOYRQ$$99HNWRUHQLVW
LKUH JHULQJH /DGHNDSD]LWlW XQG LQIROJH GHU ZHLWHQ 9HUEUHLWXQJ LQ GHU %HY|ONHUXQJ RIWPDOV
VFKRQH[LVWLHUHQGHQHXWUDOLVLHUHQGH$QWLN|USHUEHLGHQ3DWLHQWLQQHQXQG3DWLHQWHQ,KUHJHULQ
JH/DGHNDSD]LWlWHUVFKZHUWLKUHQ(LQVDW]PLWJU|VVHUHQ*HQRPH(GLWLQJ6\VWHPHQ'XQEDUHW
DO/XJHUHWDO
,QWHJULHUHQGH9HNWRUHQ EDXHQGLHHLQJHIKUWHPRGLIL]LHUWH(UELQIRUPDWLRQVRLQGDV*HQRPHLQ
GDVVGLH*HQH[SUHVVLRQEHUHLQH OlQJHUH=HLW VWDELO EOHLEW=XGHQ LQWHJULHUHQGHQ9HNWRUHQ
]lKOHQ5HWURXQG/HQWLYLUHQ5HWURYLUHQVLQG51$EDVLHUWXQG/HQWLYLUHQHLQH LKUHU8QWHUJDW
WXQJHQ/HQWLYLUHQVLQGGLHZRKODPEHVWHQXQWHUVXFKWHQ5HWURYLUHQXQGLQVEHVRQGHUHIUGHQ
(LQEDXJURVVHU*HQNRQVWUXNWH LQGLH=HOONHUQHJHHLJQHW /XJHUHWDO7KLHO	5|VVOHU
 6LH VLQG LQ GHU /DJH HLQ &5,635&DV6\VWHP ]X WUDQVSRUWLHUHQ (OVQHU 	 %RKQH
:lKUHQG UHWURYLUDOH 9HNWRUHQ QXU UHSOL]LHUHQGH =HOOHQ LQIL]LHUHQ N|QQHQ *UDXPDQQ
.XSDWWHWDO/XJHUHWDO7KLHO	5|VVOHUHUP|JOLFKHQ/HQWLYLUHQGHQ
*HQWUDQVIHU DXFK LQ QLFKW UHSOL]LHUHQGH=HOOHQ ]%1HUYHQ]HOOHQ 6LH EUDFKWHQ )RUWVFKULWWH
EHL GHU %HKDQGOXQJ YRQ +lPRJORELQRSDWKLHQ ZLH ]% GHU 6LFKHO]HOOHQDQlPLH &7;
'XQEDUHWDO7KLHO	5|VVOHU(EHQVRNRQQWHQ(UIROJH LQGHU%HKDQGOXQJYRQ
/HXNlPLHHU]LHOWZHUGHQ(OVQHU	%RKQH

5HSOL]LHUHQGH=HOOHQVLQGLQGHU/DJHVLFKVHOEVW]XYHUYLHOIlOWLJHQ
6LHKHKWWSVFOLQLFDOWULDOVJRYFWVKRZ1&7DXIJHUXIHQDP0lU]
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
1LFKWYLUDOH9HNWRUHQ
(UNUDQNXQJHQXQG7RGHVIlOOHEHLGHU$QZHQGXQJYLUDOHU9HNWRUHQ IKUWHQ]XHLQHU ,QWHQVLYLH
UXQJGHU)RUVFKXQJDQQLFKWYLUDOHQ9HNWRUHQ*UXQGVlW]OLFKZHUGHQFKHPLVFKHXQGSK\VLNDOL
VFKHQLFKWYLUDOH9HNWRUHQXQWHUVFKLHGHQ+;:DQJHWDO
$NWXHOOH)RUPHQFKHPLVFKHUQLFKWYLUDOHU9HNWRUHQVFKOLHVVHQHLQH9LHO]DKOYHUVFKLHGHQHU6\V
WHPH HLQ HWZD YHUVFKLHGHQH$UWHQ YRQ 1DQRSDUWLNHOQ 3RO\HWK\OHQLPLQ 7ULFDOFLXPSKRVSKDW
]HOOSHQHWULHUHQGH3HSWLGH &33 RGHU NQVWOLFKH9LUHQ :DQJHW DO $XFK/LSLG1DQR
3DUWLFOHV /13KDEHQVLFK LP(LQVDW]PLW&5,635&DV*HQRPH(GLWLQJ6\VWHPHQEHZlKUW
)LQQHWDO/LQRHWDO/=KDQJHWDO'LH9RUWHLOHQLFKWYLUDOHU9HNWRUHQLP
9HUJOHLFK]XYLUDOHQ9HNWRUHQ OLHJHQYRUDOOHPLQGHUHQK|KHUHU7UDQVSRUWNDSD]LWlW IUJHQHWL
VFKHV0DWHULDOGHUHQHLQIDFKHUHU+HUVWHOOXQJXQGGDPLWJQVWLJHUHU3URGXNWLRQ//L+H:HL
*DR	:HLbOWHUH9DULDQWHQQLFKWYLUDOHU9HNWRUHQVFKHLWHUWHQ MHGRFKYLHOIDFKDQGHQ
]HOOXOlUHQ%DUULHUHQHLQ8PVWDQGGHUVLFKPLWQHXHUHQ$QVlW]HQ LP%HJULII LVW]XYHUlQGHUQ
;LDQJ2R/HH/L	/RK(LQZHLWHUHV3UREOHPQLFKWYLUDOHU9HNWRUHQLVWGLH$XIO|VXQJ
GHU7UDQVIHUV\VWHPHLP.|USHUEHYRUGLHVHGLHJHZQVFKWHQ=HOOHQHUUHLFKWKDEHQ:DQJHW
DO:LOVRQXQG*LOEHUWEHREDFKWHWHQDXFKHLQHXQHUZQVFKWH.RQ]HQWUDWLRQGHU
DOV9HNWRUHQHLQJHVHW]WHQ3RO\PHUHYRUDOOHPLQGHU/HEHU
8QWHUVFKLHGOLFKH 9HNWRUHQ VLQGPLW XQWHUVFKLHGOLFKHQ0|JOLFKNHLWHQ DEHU DXFK+HUDXVIRUGH
UXQJHQXQG1HEHQZLUNXQJHQYHUEXQGHQ%HL LKUHU9HUZHQGXQJPVVHQVWHWVPHKUHUH)DNWR
UHQZLH]%7R[L]LWlW.DSD]LWlWXQG(IIL]LHQ]EHDFKWHWZHUGHQ1DFKZLHYRUVWHOOHQ9HNWRUHQ
HLQHJUXQGOHJHQGH+HUDXVIRUGHUXQJGHUVRPDWLVFKHQ*HQWKHUDSLHGDU±DXFK LQGHU$QZHQ
GXQJYRQ*HQRPH(GLWLQJ6\VWHPHQ
 $QZHQGXQJHQXQG&KDQFHQGHUVRPDWLVFKHQ
*HQWKHUDSLHPLW*HQRPH(GLWLQJ
.XU]	NQDSS
x $QZHQGXQJVIlOOHVRPDWLVFKHU*HQWKHUDSLHVLQGPRQRJHQHXQGSRO\JHQH(UNUDQNXQJHQ.UHEVHUNUDQNXQJHQXQG
EHVWLPPWH,QIHNWLRQVNUDQNKHLWHQ
x :lKUHQGEHLPRQRJHQHQ(UNUDQNXQJHQLQYLHOHQ)lOOHQGDVYHUXUVDFKHQGH*HQEHUHLWVJHIXQGHQZXUGHLVWGDV
=XVDPPHQVSLHOEHLSRO\JHQHQ(UNUDQNXQJHQLQGHU5HJHONRPSOH[XQGKlXILJQRFKXQ]XUHLFKHQGYHUVWDQGHQ
x *HQRPH (GLWLQJ9HUIDKUHQ N|QQWHQ ]X HLQHU K|KHUHQ 3Ul]LVLRQ VRPDWLVFKHU *HQWKHUDSLH IKUHQ XQG ELVKHULJH
QHJDWLYH(IIHNWHYHUULQJHUQ-HGRFKVLQGDXFKVLHPLWVSH]LILVFKHQ+HUDXVIRUGHUXQJHQVRPDWLVFKHU*HQWKHUDSLH
NRQIURQWLHUW
x (UVWHNOLQLVFKH6WXGLHQVRPDWLVFKHU*HQWKHUDSLHPLW7$/(1XQG=)1VLQGDEJHVFKORVVHQ6WXGLHQPLW&5,635
&DVZXUGHQEHUHLWVJHQHKPLJW
x %HVRQGHUV &5,635&DV N|QQWH GXUFK JHVWHLJHUWH (IIL]LHQ] XQG HLQIDFKH +HUVWHOOXQJ IU HLQHQ ZHLWHUHQ$XI
VFKZXQJGHUVRPDWLVFKHQ*HQWKHUDSLHVRUJHQ
x *HQRPH(GLWLQJHUP|JOLFKWQHXH$QVlW]HGHU7KHUDSLH]%GDV,QDNWLYLHUHQYRQGRPLQDQWQHJDWLYHQ*HQHQEHL
&KRUHD+XQWLQJWRQRGHUGDV,QDNWLYLHUHQGHV&&55H]HSWRUVEHL+,9
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
6RPDWLVFKH*HQWKHUDSLHQZHUGHQKHXWHEHUHLWVIUXQWHUVFKLHGOLFKH(UNUDQNXQJHQHLQJHVHW]W
'LHVH QXW]HQ MHGRFK HUVW LQ HLQ]HOQHQ )lOOHQ *HQRPH (GLWLQJ9HUIDKUHQ KLHU LQVEHVRQGHUH
=)1'LHV OLHJW YRU DOOHP GDUDQ GDVV QHXHUH 9HUIDKUHQZLH&5,635&DV HUVW VHLW HLQLJHQ
-DKUHQYHUIJEDUVLQGXQGGLH(QWZLFNOXQJVXQG=XODVVXQJVSUR]HVVHQRFKDQGDXHUQ(VZLUG
DEHUJURVVHV3RWHQ]LDOLQGHU9HUZHQGXQJYRQ&5,635&DVIUGLH5HDOLVLHUXQJYRQVRPDWL
VFKHQ*HQWKHUDSLHQIUXQWHUVFKLHGOLFKH=ZHFNHJHVHKHQ
,QGHQ86$XQG(XURSDZXUGHQEHUHLWV*HQWKHUDSLHQJHJHQYHUHUEWH,PPXQVFKZlFKHHUNUDQ
NXQJHQ+lPRSKLOLH$XJHQHUNUDQNXQJHQQHXURGHJHQHUDWLYH(UNUDQNXQJHQXQGO\PSKDWLVFKH
.UHEVDUWHQ ]XJHODVVHQ 'XQEDU HW DO  'LH PHLVWHQ YHUIJEDUHQ 7KHUDSLHQ EDVLHUHQ
QRFKDXI©DOWHQª)RUPHQGHUVRPDWLVFKHQ*HQWKHUDSLHQZHVKDOELP)ROJHQGHQLPPHUZLHGHU
GLH8QWHUVFKHLGXQJ]ZLVFKHQVRPDWLVFKHU*HQWKHUDSLHPLWXQGRKQH*HQRPH(GLWLQJJHWURIIHQ
ZHUGHQZLUG
*HQRPH(GLWLQJ9HUIDKUHQZXUGHQEDOGQDFKGHUHQ(QWGHFNXQJIU)RUVFKXQJDQXQG(QWZLFN
OXQJ YRQVRPDWLVFKHU*HQWKHUDSLHHLQJHVHW]W'LHEHUHLWV OlQJHU YHUIJEDUHQ9HUIDKUHQ=)1
XQG7$/(1HUUHLFKWHQGLHNOLQLVFKH3KDVHQRFKYRU&5,635&RUQXHWDO0LWWOHUZHLOH
ZXUGHQDEHUDXFKEHUHLWVHUVWHNOLQLVFKH9HUVXFKHPLW&5,635&DVYRQGHQ5HJXOLHUXQJV
EHK|UGHQJHQHKPLJWXQGHLQJHOHLWHW 'XQEDUHWDO ,P-XQLZXUGHQ LQGHQ86$
HUVWH 7HVWV DP 0HQVFKHQ EHZLOOLJW  .UHEVSDWLHQWLQQHQ XQG SDWLHQWHQ VROOHQ PLWWHOV
&5,635&DVLQHLQHU.RPELQDWLRQYRQ,PPXQXQG*HQWKHUDSLHEHKDQGHOWZHUGHQ:HLWHUH
([SHULPHQWHLPKXPDQPHGL]LQLVFKHQ%HUHLFKVROOHQIROJHQ/XJHUHWDO
'XUFKGLHSUl]LVHUHQQHXHQ7HFKQRORJLHQGHV*HQRPH(GLWLQJVNHLPHQGLH+RIIQXQJHQHUIROJ
UHLFKHUJHQWKHUDSHXWLVFKHU%HKDQGOXQJHQGHV0HQVFKHQZLHGHUDXI9RUDOOHPGDV3UREOHP
GHV]XIlOOLJHQ'1$(LQEDXVLQGHQ=HOONHUQEHLIUKHUHQ)RUPHQVRPDWLVFKHU*HQWKHUDSLHVROO
GDGXUFKJHO|VWZHUGHQ GDGXUFK&5,635&DVGLH YHUlQGHUWHQ(UELQIRUPDWLRQHQJHQDXDQ
GLH HUZQVFKWH 6WHOOH GHV EHWURIIHQHQ*HQV HLQJHEDXW ZHUGHQ N|QQHQ /XJHU HW DO 
$OOHUGLQJVJLEWHVDXFKHUVWH$Q]HLFKHQGDVVGLHVH3Ul]LVLRQQLFKW LQ MHGHP)DOOJHJHEHQLVW
XQG2II7DUJHW(IIHNWHDXIWUHWHQN|QQHQ.RVLFNLHWDO$XFKDQGHUH+HUDXVIRUGHUXQJHQ
VRPDWLVFKHU*HQWKHUDSLH ZLH GLH (LQEULQJXQJPLWWHOV 9HNWRUHQ VLHKH$EVFKQLWW  VWHOOHQ
VLFKHEHQIDOOVEHLGHU$QZHQGXQJYRQ*HQRPH(GLWLQJ9HUIDKUHQ
:LH7DE]HLJWZXUGHQLQGHQOHW]WHQ-DKUHQQLFKWQXUQHXH7KHUDSLHQ]XJHODVVHQVRQGHUQ
EHUHLWV]XJHODVVHQH7KHUDSLHQZLHGHUYRP0DUNWJHQRPPHQ'LHVPXVVQLFKWPLWPDQJHOQGHU
:LUNXQJHLQHU7KHUDSLH]XVDPPHQKlQJHQZLHGDV%HLVSLHO*O\EHUD]HLJW'DV]HQWUDOH3URE
OHPGLHVHU7KHUDSLHZDUHQGLHKRKHQ.RVWHQ IU(QWZLFNOXQJXQG=XODVVXQJGHUGDUDXV IRO
JHQGHKRKH3UHLVYRQ¼IUHLQH$QZHQGXQJXQGGLH6HOWHQKHLWGHU(UNUDQNXQJ/LS
RSURWHLQ/LSDVH'HIL]LHQ]GLHGDPLWEHKDQGHOWZHUGHQNDQQ'DV0HGLNDPHQWZXUGHQXUEHL
HLQHU3DWLHQWLQDQJHZDQGWVLHKH$EVFKQLWW

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
7DE =XODVVXQJYRQVRPDWLVFKHQ*HQWKHUDSLHQLQGHU(8
0HGLNDPHQW =XODVVXQJ :LUNXQJVEHUHLFK 8QWHUQHKPHQ $UWGHV3URGXNWHV
=ROJHQVPD  6SLQDOH0XVNHODWURSKLH $YH[LV1RYDUWLV *HQWKHUDSLH
.\PULDK  /HXNlPLH/\PSKRPH 1RYDUWLV &$57=HOOWKHUDSLH
<HVFDUWD  /HXNlPLH/\PSKRPH .LWH3KDUPD &$57=HOOWKHUDSLH
/X[WXUQD  %OLQGKHLWGXUFK*HQ53( 6SDUN86
1RYDUWLV(8
*HQWKHUDSLH
6SLQUD]D  6SLQDOH0XVNHODWURSKLH %LRJHQ *HQWKHUDSLH
6WULPYHOLV  $'$±6&,' *6. 6WDPP]HOOHQWKHUDSLH
=DOPR[LV  /HXNlPLH 0RO0HG =HOOWKHUDSHXWLNXP
,PO\JLF  +DXWNUHEV $PJHQ =HOOWKHUDSHXWLNXP
3URYHQJH  3URVWDWDNUHEV 'HQGUHRQ =HOOWKHUDSHXWLNXP
*O\EHUD  /LSRSURWHLQ±
/LSDVH'HIL]LHQ]
8QLTXUH *HQWKHUDSLH
4XHOOH(XURSHDQ0HGLFLQHV$JHQF\
'LH=XODVVXQJIUGHQHXURSlLVFKHQ0DUNWZXUGHQLFKWYHUOlQJHUW
'LH=XODVVXQJ]XP=HLWSXQNWGHU)HUWLJVWHOOXQJGHV%HULFKWHVZXUGHQRFKQLFKWHUWHLOW
$NWXHOO ZHUGHQ ODXIHQG QHXH7KHUDSLHQ ]XJHODVVHQ LQVEHVRQGHUH IU VHOWHQH (UNUDQNXQJHQ
E]Z IU (UNUDQNXQJHQ IU GLH NHLQH RGHU NDXP DQGHUH ZLUNXQJVYROOH 7KHUDSLHQ YHUIJEDU
VLQG'DUEHUKLQDXV IRNXVVLHUWGLHSUlNOLQLVFKH)RUVFKXQJHEHQVRDXI ,QIHNWLRQVNUDQNKHLWHQ
SULPlUH ,PPXQGHIL]LHQ]V\QGURPH+lPRJORELQRSDWKLH 6W|UXQJHQ GHV+lPRJORELQV+lPR
SKLOLH%OXWHUNUDQNKHLW6WRIIZHFKVHOHUNUDQNXQJHQ0XVNHOG\VWURSKLHXQG9HUEHVVHUXQJHQYRQ
7=HOOEDVLHUWHQ,PPXQWKHUDSLHQ]XU%HKDQGOXQJYRQ.UHEV0DQFKHGLHVHU)RUVFKXQJHQVWH
KHQVFKRQLQGHUNOLQLVFKHQ3KDVH,RGHU3KDVH,,&RUQXHWDO
'LH +HUDXVIRUGHUXQJHQ IU GLH (QWZLFNOXQJ QHXHU*HQWKHUDSLHQ VLQG MHGRFK QLFKW QXU ODQJH
=XODVVXQJVSUR]HVVHVRQGHUQYRUDOOHPGLH]XWKHUDSLHUHQGH.UDQNKHLWVHOEVW8P]LHOJHULFKWH
WH7KHUDSLHQ]XHQWZLFNHOQPVVHQVLHLP'HWDLOYHUVWDQGHQZHUGHQ+LHU LVWGLH8QWHUVFKHL
GXQJ]ZLVFKHQPRQRJHQHQXQGSRO\JHQHQ.UDQNKHLWVDXVO|VHUQZLFKWLJVLHKH,QIRER[
 *HQHWLVFKEHGLQJWH(UNUDQNXQJHQ
'1$6HTXHQ]HQ GLHPRQRJHQH(UNUDQNXQJHQ DXVO|VHQ ILQGHQ VLFK LQ DOOHQ=HOOHQ GHV2U
JDQLVPXV YHUXUVDFKHQ DEHUPHLVW QXU LQ EHVWLPPWHQ*HZHEHQ HLQH 6W|UXQJ (LQ]HOQHPR
QRJHQH (UNUDQNXQJHQ WUHWHQ VHKU VHOWHQ DXI LQ 6XPPH VLQG DEHU YLHOH 3HUVRQHQ YRQ YHU
VFKLHGHQHQPRQRJHQHQ(UNUDQNXQJHQEHWURIIHQ'LH)RUVFKXQJDQ7KHUDSLHQ IUPRQRJHQH
(UNUDQNXQJHQLVWIUGLH3KDUPDLQGXVWULHPLWXQWHUQLFKWLQWHUHVVDQWZHLOGLH$EVDW]PlUNWHNOHLQ
VLQG /XJHU HW DO  8QWHU 8PVWlQGHQ VFKDIIW DEHU GLH UHODWLY NODUH 8UVDFKH:LUNXQJV
%H]LHKXQJYRQPRQRJHQHQ.UDQNKHLWHQWURW]NOHLQHU3DWLHQWLQQHQXQG3DWLHQWHQSRSXODWLRQHQ
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
HLQH LGHDOH 3ODWWIRUP IU GLH (QWZLFNOXQJ YRQ QHXHQ*HQWKHUDSLHQ 6RPDWLVFKH*HQWKHUDSLH
VWHOOWGDPLWZRP|JOLFKHLQH&KDQFHIU3DWLHQWLQQHQXQG3DWLHQWHQGDUGLHIUGLH(QWZLFNOXQJ
YRQKHUN|PPOLFKHQ0HGLNDPHQWHQNHLQHDWWUDNWLYH=LHOJUXSSHIUGLH3KDUPDLQGXVWULHVLQG
,QIRER[0RQRJHQHXQGSRO\JHQH(UNUDQNXQJHQ
=XP9HUVWlQGQLVYRQJHQHWLVFKEHGLQJWHQ(UNUDQNXQJHQLVWHLQH5HLKHYRQ8QWHUVFKHLGXQJHQZLFKWLJ
x (VZHUGHQPRQRJHQHXQGSRO\JHQH(UNUDQNXQJHQXQWHUVFKLHGHQMHQDFKGHPREIUGLH(UNUDQNXQJQXUHLQ*HQ
PRQRJHQRGHUGDV=XVDPPHQVSLHOYHUVFKLHGHQHU*HQHSRO\JHQYHUDQWZRUWOLFKLVW
x %HL DXWRVRPDOHQ (UNUDQNXQJHQ OLHJW GDV HQWVSUHFKHQGH *HQ DXI HLQHP $XWRVRP   1LFKW*HVFKOHFKWV
FKURPRVRPEHLHLQHUJRQRVRPDOHQ(UNUDQNXQJDXIHLQHP*RQRVRP *HVFKOHFKWVFKURPRVRPEHL/HW]WHUHQ
VLQG LQVEHVRQGHUHGLH;FKURPRVRPDOHQ(UNUDQNXQJHQYRQ%HGHXWXQJ(VJLEW DXFKPLWRFKRQGULDOH(UENUDQN
KHLWHQGLHQXUEHUGLH0XWWHUYHUHUEWZHUGHQ'LHVKDW%HGHXWXQJGDIUZHUHLQH(UNUDQNXQJZHLWHUJHEHQNDQQ
XQGDQZHQVLHZHLWHUJHJHEHQZHUGHQNDQQ
x 9LHOH(UNUDQNXQJHQHQWVWHKHQDXFKDXVGHP=XVDPPHQVSLHOYRQJHQHWLVFKHQ)DNWRUHQXQG8PZHOWHLQIOVVHQ
'LHJHQDXHQ=XVDPPHQKlQJHVLQGGDEHLKlXILJXQNODU'DV$XIWUHWHQHLQHU(UNUDQNXQJNDQQPLWXQWHUQLFKWQXU
DXI 9HUHUEXQJ ]XUFNJHIKUW ZHUGHQ VRQGHUQ HV N|QQHQ 8PZHOWHLQIOVVH HLQH 5ROOH VSLHOHQ GLH DXFK GLH
5HJXOLHUXQJYRQ*HQHQEHHLQIOXVVHQN|QQHQ
x 7UHWHQJHQHWLVFKH9HUlQGHUXQJHQLQGHU.HLP]HOOHRGHUGHU(PEU\RQDOHQWZLFNOXQJVSRQWDQDXIZLUGYRQde novo
0XWDWLRQJHVSURFKHQ*HQHWLVFKEHGLQJWH(UNUDQNXQJHQPVVHQQLFKWLPPHUYHUHUEWZHUGHQVRQGHUQN|QQHQVR
HEHQIDOOVVSRQWDQHQWVWHKHQ*UDZ6±
'LH(LQVDW]P|JOLFKNHLWHQVRPDWLVFKHU*HQWKHUDSLHVLQGVREUHLWJHIlFKHUWZLHGLH.UDQNKHLWHQ
VHOEVW'LH(QWZLFNOXQJYRQVRPDWLVFKHQ*HQWKHUDSLHQIUYHUVFKLHGHQH(UNUDQNXQJHQ LVW MH
GRFKQRFK LQXQWHUVFKLHGOLFKHQ6WDGLHQ'LH IROJHQGH/LVWH LVWDOV$XVZDKODXVGHUHQRUPHQ
%DQGEUHLWHDQ)RUVFKXQJVXQG(QWZLFNOXQJVWlWLJNHLWVRZRKOin vitroDOVDXFKin vivoLQ+LQEOLFN
DXIVRPDWLVFKH*HQWKHUDSLH]XOHVHQ
x /DVNRZVNL HW DO  NRQQWHQ EHLP:LVNRWW$OGULFK6\QGURP :$6QDFKZHLVHQ GDVV
HLQH$QZHQGXQJ YRQ =)1 GLH PXWLHUWHQ :$6*HQH NRUULJLHUHQ NDQQ$XV VRPDWLVFKHQ
=HOOHQHLQHU:$63DWLHQWLQZXUGHQLQGX]LHUWHSOXULSRWHQWH6WDPP]HOOHQHU]HXJWGLHGDQQ
PLWWHOV=)1in vitroYHUlQGHUWZXUGHQGLH0RGLILNDWLRQGHVDQYLVLHUWHQ*HQVZDUHUIROJUHLFK
XQGHVZXUGHQNHLQH2II7DUJHW(IIHNWHQDFKJHZLHVHQ
x %HLVFKZHUZLHJHQGHQYHUHUEWHQ1HW]KDXWHUNUDQNXQJHQNRQQWHLQNOLQLVFKHQ9HUVXFKHQDQ
0HQVFKHQ XQWHU 1XW]XQJ YRQ $$9 HLQH 9HUEHVVHUXQJ GHU 6HKIXQNWLRQ HUUHLFKW ZHUGHQ
'XQEDUHWDO
x %HL]\VWLVFKHU)LEURVHOLHJHQHUVWH6WXGLHQYRUGLHVLFKPLWGHQ$QZHQGXQJVP|JOLFKNHLWHQ
YRQ XQWHUVFKLHGOLFKHQ *HQRPH (GLWLQJ6\VWHPHQ IU VRPDWLVFKH *HQWKHUDSLH EHVFKlI
WLJHQ 9LOODWH%HLWLD HW DO  EHVFKUHLEHQPHKUHUH SUlNOLQLVFKH 6WXGLHQ ZHOFKH =)1
&UDQHHWDOXQG&5,635&DV6FKZDQNHWDOYHUZHQGHQXPNUDQNKHLWV
YHUXUVDFKHQGH*HQHGLUHNWLP.|USHUJH]LHOW]XYHUlQGHUQ
x %HLYHUVFKLHGHQHQ)RUPHQYRQ0XVNHOG\VWURSKLHHU]LHOWHQSUlNOLQLVFKH6WXGLHQPLWVRPD
WLVFKHU *HQWKHUDSLH EHUHLWV (UIROJH 0LW &5,635&DV NRQQWHQ in vitro LQ PHQVFKOLFKHQ
=HOOHQHWZDDOOHU0XWDWLRQHQGLH IUGLH'XFKHQQH0XVNHOG\VWURSKLHYHUDQWZRUWOLFK
VLQGDXVJHVFKDOWHWZHUGHQ2XVWHURXWHWDO(LQH]HQWUDOH+HUDXVIRUGHUXQJYRQ in 
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
vivo *HQWKHUDSLH EHLP 0HQVFKHQ LVW GDVV QLFKW DOOH =HOOHQ GHV EHWURIIHQHQ 0XVNHO
JHZHEHVJOHLFKHUPDVVHQHUUHLFKWZHUGHQN|QQHQ3LQL0RUJDQ0XQWRQL	2¶1HLOO
*HHHWDOEHZHUWHQHLQHQP|JOLFKHQ(LQVDW]YRQVRPDWLVFKHU*HQWKHUDSLH]XUYROO
VWlQGLJHQ+HLOXQJYRQ0XVNHOG\VWURSKLHQDOVQRFK-DKUHHQWIHUQW +RWWD&/RQJ
$PRDVLL%DVVHO'XE\	2OVRQ0DJJLR&KHQ	*RQFDOYHV
x %HLPRQRJHQYHUHUEWHQ)RUPHQYRQ3DUNLQVRQXQG&KRUHD+XQWLQJWRQRGHUDQGHUHQVR
JHQDQQWHQ%HZHJXQJVVW|UXQJHQJLEWHVHUVWHSUlNOLQLVFKH6WXGLHQDQ7LHUHQ,P0RRQ	
.LP%HL&KRUHD+XQWLQJWRQJLEWHVEHUHLWVYLHOYHUVSUHFKHQGH$QVlW]H(LVHQVWHLQ
GLHPLWWHOIULVWLJ]XHLQHUHUIROJUHLFKHQVRPDWLVFKHQ*HQWKHUDSLHIKUHQN|QQWHQ
x (LQH NOLQLVFKH6WXGLHPLW HUVWHQ 3DWLHQWHQ GHUHQ(UJHEQLVVH QRFK QLFKW YRUOLHJHQ QXW]W
=)1XQGHLQ'1$7HPSODWH]XU%HKDQGOXQJYRQ0RUEXV+XQWHU'LH:LUNVDPNHLWGHU%H
KDQGOXQJXQGP|JOLFKH1HEHQZLUNXQJHQ HWZD2II7DUJHW(IIHNWH YRQ=)1RGHUGLH]LHO
JHULFKWHWH(LQEULQJXQJ LQGLHHUZQVFKWHQ.|USHU]HOOHQVLQGQRFK]XHUIRUVFKHQ.DLVHU

x %HLYHUVFKLHGHQHQ)RUPHQYRQ$QlPLHNRQQWHQ]ZDU)RUWVFKULWWHHU]LHOWZHUGHQDOOHUGLQJV
LVWHLQHWKHUDSHXWLVFKH$QZHQGXQJQRFKQLFKWP|JOLFK/6/XGZLJ.KDMXULD	6DQNDUDQ
%HLGHU)DFRQL$QlPLHILQGHQDNWXHOONOLQLVFKH6WXGLHQDQ0HQVFKHQVWDWW5LRHWDO
EHXUWHLOHQGLH)RUWVFKULWWHGLHVHU)RUVFKXQJDOVSRVLWLYXQGVHKHQHLQHVLFKHUHXQG
HIIL]LHQWH*HQWKHUDSLHLQ5HLFKZHLWH
x 6WXGLHQ ]XU+lPRSKLOLH% VLQG LPSUlNOLQLVFKHQ6WDGLXP 'XQEDU HW DO 6FKQHOOHU
/HH%DR	9HQGLWWL9HUVXFKHZXUGHQELVKHUDQ0lXVHQPLW=)1VZHOFKHLQ$$9
WUDQVSRUWLHUWZXUGHQYRUJHQRPPHQ
x %HL PRQRJHQHQ QHXURPXVNXOlUHQ (UNUDQNXQJHQ ZLH VSLQDOHU 0XVNHODWURSKLH 60$
VWHKHQQDFKHUVWHQ(UIROJHQ LQNOLQLVFKHQ9HUVXFKHQQXQDXFKVRPDWLVFKH*HQWKHUDSLHQ
=ROJHQVPDVLHKH7DE]XU9HUIJXQJ
,QIRER[6RPDWLVFKH*HQWKHUDSLHPLW*HQRPH(GLWLQJLQ7LHUYHUVXFKHQ
'LH(QWZLFNOXQJXQG(USUREXQJVRPDWLVFKHU*HQWKHUDSLHQILQGHWXDLQ7LHUYHUVXFKHQVWDWW(VJLEWHLQH9LHO]DKOYRQ
6WXGLHQGLHLQ7LHUPRGHOOHQVRPDWLVFKH*HQWKHUDSLHQPLW*HQRPH(GLWLQJHUSUREHQ%HLVSLHOKDIWVROOHQKLHU(QWZLFN
OXQJHQLQ%H]XJDXI'XFKHQQH0XVNHOG\VWURSKLHHU|UWHUWZHUGHQ
%DOGQDFKGHU1XW]EDUPDFKXQJYRQ&5,635&DVIU*HQRPH(GLWLQJZXUGHQHUVWH9HUVXFKHVRPDWLVFKHU*HQWKHUD
SLH IUGLH%HKDQGOXQJYRQ'XFKHQQH0XVNHOG\VWURSKLH LQ9HUVXFKVWLHUHQGXUFKJHIKUW'LHVHGHJHQHUDWLYH0XVNHO
HUNUDQNXQJZLUGGXUFKHLQH9DULDQWHGHV*HQV IU'\VWURSKLQDXIGHP;&KURPRVRPDXVJHO|VW YDEHL0lQQHUQ
ZRGXUFKGDV3URWHLQ'\VWURSKLQQLFKWPHKUJHELOGHWZLUG'LHVIKUW]XN|USHUOLFKHQ(LQVFKUlQNXQJHQGHU%HZHJXQJ
XQGGHU/XQJHQIXQNWLRQVRZLH]X$WHPSUREOHPHQ6LHHQGHWEHLP0HQVFKHQELV]XP/HEHQVMDKUPHLVWW|GOLFK
,Q YHUVFKLHGHQHQ 6WXGLHQ PLW VRJHQDQQWHQmdx0lXVHQ GLH EHU HLQH 3XQNWPXWDWLRQ YHUIJHQ ZHOFKHV ]X HLQHU
PLOGHQ )RUP YRQ 'XFKHQQH0XVNHOG\VWURSKLH IKUW NRQQWH PLW VRPDWLVFKHU *HQWKHUDSLH HLQH 9HUEHVVHUXQJ GHV
.UDQNKHLWVELOGHVHU]LHOWZHUGHQ
x 'LUHNW QDFK GHU *HEXUW ZXUGHQ LQ HLQHP 9HUVXFK PLWWHOV$$99HNWRUHQ &5,635&DV6\VWHPH in vivo LQ GLH
0lXVHHLQJHEUDFKWZHOFKHGLHHQWVSUHFKHQGH*HQPXWDWLRQNRUULJLHUHQVROOWHQ'LH%HKDQGOXQJ IKUWH]XHLQHU
K|KHUHQ3URGXNWLRQYRQ'\VWURSKLQXQG]XHLQHUYHUEHVVHUWHQ0XVNHOIXQNWLRQLP9HUJOHLFKPLWQLFKWEHKDQGHOWHQ
mdx0lXVHQ(VZXUGHQNHLQH2II7DUJHW(IIHNWHDQYRUGHILQLHUWHQSRWHQ]LHOOHQ2UWHQGHU'1$JHIXQGHQMHGRFK
ZlUHGLH6HTXHQ]LHUXQJGHVJDQ]HQ*HQRPVQRWZHQGLJXPGLHVH(IIHNWHPLWK|KHUHU6LFKHUKHLWDXVVFKOLHVVHQ
]XN|QQHQ&KHQJ]X/RQJHWDO
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
x (LQZHLWHUHU9HUVXFKPLWHUZDFKVHQHQmdx0lXVHQXQGPLW in vivo &5,635&DV$SSOLNDWLRQHQLQ6NHOHWWXQG
+HU]PXVNXODWXU ]HLJWHHEHQIDOOVHLQHSDUWLHOOH6WHLJHUXQJGHU'\VWURSKLQ3URGXNWLRQXQG6WlUNXQJGHU0XVNHOQ
GHU9HUVXFKVWLHUH1HOVRQHWDO
x =KXHWDO KDEHQex vivo LQ0XVNHO6WDPP]HOOHQYRQmdx0lXVHQPLW&5,635&DVHLQH*HQNRUUHNWXU
KHUYRUJHUXIHQ XQG GLHVH=HOOHQGDUDXIKLQZLHGHU LQ GLH9HUVXFKVWLHUH WUDQVSODQWLHUW'LH WUDQVSODQWLHUWHQ =HOOHQ
KDEHQEHUHLQHQOlQJHUHQ=HLWUDXPHLQHHUK|KWH'\VWURSKLQ3URGXNWLRQJH]HLJW
x =KDQJ HW DO  KDEHQ9HUVXFKH DQ0lXVHQPLW HLQHU&5,6359DULDQWH &5,635&SI GLH .RUUHNWXU GHV
*HQV IDQG PLWWHOV +'5 VWDWW DQ mdx0lXVHQ GXUFKJHIKUW ,QIROJH GHVVHQ NRQQWH LQ GHQ 9HUVXFKVWLHUHQ LQ
YHUVFKLHGHQHQ7HLOHQGHU6NHOHWWPXVNXODWXULP*HKLUQXQGLP+HU]HQ'\VWURSKLQQDFKJHZLHVHQZHUGHQ
x 9RU.XU]HPNRUULJLHUWHQ0LQHWDOGLH0XWDWLRQGHV([RQZHOFKHVEHLUXQGGHU3DWLHQWLQQHQXQG
3DWLHQWHQ YHUDQWZRUWOLFK IU 'XFKHQQH0XVNHOG\VWURSKLH LVW VRZRKO LQ HLQHP QHXHQ 0DXVPRGHOO DOV DXFK LQ
LQGX]LHUWHQSOXULSRWHQWHQ6WDPP]HOOHQYRQ3DWLHQWLQQHQXQG3DWLHQWHQin vitroPLWKLOIHYRQ&5,635&DV
9HUVXFKH]XVRPDWLVFKHU*HQWKHUDSLH IUGLH/LQGHUXQJRGHU+HLOXQJYRQ'XFKHQQH0XVNHOG\VWURSKLHZXUGHQDXFK
DQ+XQGHQGXUFKJHIKUW+XQGH]HLJHQLP9HUJOHLFK]X0lXVHQHLQHVWlUNHUH$XVSUlJXQJGHU(UNUDQNXQJLP3KlQR
W\S VWlUNHUH .UDQNKHLWV]HLFKHQ GLH HKHU GHP EHLP 0HQVFKHQ lKQHOW 0LWWHOV &5,635&DV NRQQWH LQ HQW
VSUHFKHQGHQ'XFKHQQH+XQGHPRGHOOHQMHQDFK0XVNHOHLQHXQWHUVFKLHGOLFKVWDUNH:LHGHUKHUVWHOOXQJYRQ'\VWURSKLQ
JH]HLJWZHUGHQ±LQHLQHP9HUVXFKYRQELV]XLQHLQHUEHVWLPPWHQ0XVNHOJUXSSHLQHLQHPDQGHUHQ9HUVXFK
]ZLVFKHQ  XQG  YRP QRUPDOHQ '\VWURSKLQVSLHJHO ± ZREHL NHLQH 2II7DUJHW(IIHNWH LGHQWLIL]LHUW ZXUGHQ
1JKLHP	.RUQHJD\*HQHUHOOVWHOOWVLFKDEHUGLH)UDJHGHUhEHUWUDJEDUNHLWGLHVHU(UJHEQLVVHYRP7LHUPRGHOO
DXIGHQ0HQVFKHQ&RQER\0XUWK\(WLHQQH	5RELQVRQ
(LQJHZLFKWLJHU7HLOGHU)RUVFKXQJDQXQG(QWZLFNOXQJYRQVRPDWLVFKHU*HQWKHUDSLHILQGHWLQ
7LHUYHUVXFKHQ VWDWW GLH GXUFKDXV XPVWULWWHQ VLQG VLHKH ,QIRER[  DXI 6HLWH  9LHOH (U
NHQQWQLVVH ]XP(LQVDW] YRQ*HQRPH(GLWLQJ LP5DKPHQ VRPDWLVFKHU*HQWKHUDSLH EHUXKHQ
DXI9HUVXFKHQPLW7LHUPRGHOOHQGDVKHLVVW7LHUHQGLHEHUHLQHEHVWLPPWH]XWKHUDSLHUHQGH
(UNUDQNXQJ YHUIJHQ ,QIRER[  HUOlXWHUW EHLVSLHOKDIW GLH (UIRUVFKXQJ HLQHU 7KHUDSLH IU
'XFKHQQH0XVNHOG\VWURSKLHLQ7LHUYHUVXFKHQ
,P*HJHQVDW]]XPRQRJHQHQZHUGHQSRO\JHQH(UNUDQNXQJHQGXUFKGDV=XVDPPHQVSLHOPHK
UHUHU*HQHKHUYRUJHUXIHQ'LHVHU8PVWDQGPDFKWLKUH(UIRUVFKXQJXQG%HKDQGOXQJNRPSOH[HU
XQG VFKZLHULJHU 6RPDWLVFKH *HQWKHUDSLH ZLUG EHL SRO\JHQHQ (UNUDQNXQJHQ ;LDR-LH +XL
<LQJ=XQ3LQJ-LQ/LDQ	/L-XDQ LQ7LHUH[SHULPHQWHQXQG7LHUPRGHOOHQEHUHLWVHLQ
JHVHW]W 0LWWHOV *HQRPH (GLWLQJ9HUIDKUHQ N|QQHQ EHLVSLHOVZHLVH QHXH 7LHUPRGHOOH IU GLH
(UIRUVFKXQJYRQ*UXQGODJHQXQG7KHUDSLHQQHXURGHJHQHUDWLYHU(UNUDQNXQJHQZLH3DUNLQVRQ
$O]KHLPHU RGHU+XQWLQJWRQ KHUJHVWHOOW ZHUGHQ$XVVHUGHPZLUGPLW in vitro XQG in vivo 7LHU
PRGHOOHQ]%PLW0lXVHQ6FKZHLQHQXQGQLFKWPHQVFKOLFKHQ3ULPDWHQDQGHU%HKDQGOXQJ
GLHVHU (UNUDQNXQJHQ PLW YHUVFKLHGHQHQ *HQRPH (GLWLQJ6\VWHPHQ JHDUEHLWHW )DQ HW DO
 'DUEHU KLQDXV HUP|JOLFKHQ*HQRPH (GLWLQJ9HUIDKUHQ HLQH HLQIDFKHUH XQG EHVVHUH
0RGHOOLHUXQJYRQDQGHUHQNRPSOH[HQ(UNUDQNXQJHQZLH$UWKULWLVHU|IIQHQDEHUDXFKLQ9HUELQ
GXQJPLWUHJHQHUDWLYHU0HGL]LQXQG*HZHEH]FKWXQJWKHUDSHXWLVFKHV3RWHQ]LDO$GNDUHWDO


.UHEV VWHOOW ]XPHLVW DXFKHLQH SRO\JHQHE]ZPXOWLIDNWRULHOO YHUXUVDFKWH(UNUDQNXQJGDU GLHVHZLUG LP IROJHQGHQ
.DSLWHODXIJUXQGLKUHU3URPLQHQ]LQGHU)RUVFKXQJXQG$QZHQGXQJYRQ*HQRPH(GLWLQJJHVRQGHUWEHKDQGHOW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 .UHEV
*HQWKHUDSLHQ]XU+HLOXQJYHUVFKLHGHQHU$UWHQYRQ.UHEVHUKDOWHQYLHO%HDFKWXQJ=ZHL'ULWWHO
GHU  JHQHKPLJWHQ*HQWKHUDSLHYHUVXFKH DP0HQVFKHQ KDWWHQ GLHVHV =LHO 'DEHL VROOHQ
HQWZHGHU 7XPRU]HOOHQ GLUHNW ]HUVW|UW RGHU GLH ,PPXQDEZHKU JHJHQ .UHEV]HOOHQ YHUEHVVHUW
ZHUGHQ%HLOHW]WHUHP$QVDW]GHU&$57=HOOWKHUDSLHZHUGHQ7=HOOHQLP%OXWYHUlQGHUWXQG
]XU6WlUNXQJGHU,PPXQDEZHKUJHJHQGHQ.UHEVDNWLYLHUW'XQEDUHWDO5HQ	=KDR

%HLGHU&$57=HOOWKHUDSLHZHUGHQ7=HOOHQex vivoPLWFKLPlUHQ$QWLJHQUH]HSWRUHQ&KLPHULF
$QWLJHQ5HFHSWRU&$5WUDQVGX]LHUW&$5VLQGV\QWKHWLVFKYHUlQGHUWH5H]HSWRUHQIU$QWLJH
QHZHOFKHGLH6SH]LILWlWGLH)XQNWLRQXQGGHQ0HWDEROLVPXVYRQ7/\PSKR]\WHQXPSURJUDP
PLHUHQ'XQEDUHWDO,QGHU&$57=HOOWKHUDSLHZHUGHQXQWHUVFKLHGOLFKH9HNWRUHQV\V
WHPH'HVLJQVGHU&$5VXQG7=HOO8QWHUJUXSSHQLQSUlNOLQLVFKHQ6WXGLHQDQJHZHQGHW(LQ
%HLVSLHOIUGLHVH$UWYRQVRPDWLVFKHU*HQWKHUDSLHLVWKymriahGHV6FKZHL]HU.RQ]HUQV1RYDU
WLVHLQH&$57=HOOWKHUDSLHGLHEHLDNXWHUO\PSKDWLVFKHU%=HOO/HXNlPLHXQGGLIIXVJURVV]HO
OLJHP%=HOO/\PSKRPHLQJHVHW]WZHUGHQNDQQ'LH,PPXQ]HOOHQYRQ3DWLHQWLQQHQXQG3DWLHQ
WHQZHUGHQJHQHWLVFKVRYHUlQGHUWGDVVVLH7XPRU]HOOHQHUNHQQHQN|QQHQ,QZHLWHUHU)ROJH
ELQGHQVLHVLFKDQGLH7XPRU]HOOHQYHUPHKUHQVLFKXQG]HUVW|UHQGLHVH.RPSOLNDWLRQHQN|Q
QHQ V\VWHPLVFKH 7R[L]LWlWHQ XQG 1HXURWR[L]LWlWHQ 2II7XPRU(IIHNWH XQG DQGHUH 1HEHQZLU
NXQJHQVHLQ'XQEDUHWDO&)HOOPDQQ*RZHQ/LQ'RXGQD	&RUQKymriah
QXW]W/HQWLYLUHQ1RYDUWLVDOV9HNWRUHQXQGKlWWHRKQHGLHLPPHUZHLWHUH9HUEHVVHUXQJ
GHU+HUVWHOOXQJVSUR]HVVHGLHVHU9HNWRUHQQLFKWHQWZLFNHOWZHUGHQN|QQHQ,QWHUYLHZ5XVFRQL

$XFKYescartaZXUGHDOV7KHUDSLHJHJHQ/HXNlPLHXQG/\PSKRPH LQGHU(8XQGGHQ86$
]XJHODVVHQXQGIXQNWLRQLHUWDXIJOHLFKH:HLVHZLHKymriah(UVWH6WXGLHQ]XU:LUNVDPNHLWGHU
EHLGHQ0HGLNDPHQWHVLQGIU$QIDQJ]XHUZDUWHQ%DVLHUHQGDXIGHQ(UIROJHQEHL%OXW
NUHEVVROOHQ&$57=HOO7KHUDSLHQDXIDQGHUH.UHEVDUWHQDXVJHZHLWHWZHUGHQ7$/(1VZHU
GHQ]XU0RGLIL]LHUXQJYRQ&$57=HOOHQVRZLH]XU%HKDQGOXQJYRQDNXWHUP\HORLVFKHU/HX
NlPLHXQGEODVWLVFKHUSODVPD]\WRLGHUGHQGULWLVFKUH=HOOQHRSODVLH$XEUH\HWDO&RUQXHW
DO'XQEDUHWDOYHUZHQGHW*URVVH9RUWHLOHELHWHQ7$/(1VLP9HUJOHLFK]X=)1V
YRUDOOHPKLQVLFKWOLFKLKUHUJHULQJHUHQ7R[L]LWlW.<&KHQ	.QRHSIOHUE%R\LDG]LVHWDO
YHUZHLVHQDXIHUVWH6WXGLHQPLW&5,635&DV]X7=HOO,PPXQWKHUDSLHQEHL.UHEVGH
UHQ(UJHEQLVVHDOOHUGLQJVDPELYDOHQWVLQG6RHUODXEWHGLH0HWKRGH]ZDUHLQHJOHLFKPlVVLJH
&$5([SUHVVLRQLQDOOHQJHQHULHUWHQ7=HOOHQDOOHUGLQJVZXUGHHLQHHUK|KWH=\WRWR[L]LWlWIHVW
JHVWHOOW(VZXUGHQPHKUHUH9HUVXFKHPLW&5,6359HUIDKUHQLQ&KLQDJHQHKPLJWKDXSWVlFK
OLFK]XU%HKDQGOXQJYRQ7XPRUHQPLWWHOVJHQYHUlQGHUWHU7=HOOHQ'XQEDUHWDO
6ROLGH7XPRUHVWHOOHQHLQHDQGHUH+HUDXVIRUGHUXQJDOV)RUPHQGHV%OXWNUHEVHVIUGLHVRPD
WLVFKH*HQWKHUDSLHGDU+LHUPVVHQDQGHUHYRUDOOHPSK\VLVFKH%DUULHUHQEHUZXQGHQZHU
GHQGDVLFKVROLGH7XPRUHPHLVWPLWPHKUHUHQ$EZHKUPHFKDQLVPHQ]%(QW]QGXQJVUHDN
WLRQHQ LP8PIHOG GHV 7XPRUV JHJHQ ,PPXQUHDNWLRQHQ GHV .|USHUV XQG VRPLW DXFK JHJHQ
&$57=HOOHQZHKUHQ9HUVFKLHGHQH$QVlW]HZHUGHQGHU]HLW LQSUlNOLQLVFKHQ9HUIDKUHQJH
WHVWHW HUVWH5HVXOWDWH OHJHQ GLH1RWZHQGLJNHLW NRPSOH[HUHU7XPRUHUNHQQXQJHQ QDKH'HQQ
DQVWDWWVLFKDXIGDV&'$QWLJHQZLHGLHVEHL%=HOO.UHEVDUWHQGHU)DOOLVW]XIRNXVVLHUHQ
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
PVVHQ HIIHNWLYH 7KHUDSLHQ IU VROLGH 7XPRUH LQ GHU /DJH VHLQ YHUVFKLHGHQH$QWLJHQH ]X
HUNHQQHQ6RZLUGHLQH.RPELQDWLRQPHKUHUHU$QVlW]HZLHRQNRORJLVFKHU9LUHQ&$57XQG
7&57=HOOHQDOVYLHOYHUVSUHFKHQGLQGHU%HNlPSIXQJYRQVROLGHQ7XPRUHQDQJHVHKHQ&DV
WHOODULQ:DWDQDEH-XQH.ORVV	3RVH\7&57=HOOHQKDEHQVLFKDOVZHLWHUH$QVDW]
SXQNWH KHUDXVNULVWDOOLVLHUW GD VLH GDUDXI DE]LHOHQ$EZHKUPHFKDQLVPHQ GHV 7XPRUV DXV]X
VFKDOWHQXQGVRHLQH%HNlPSIXQJGXUFKGDVN|USHUHLJHQH,PPXQV\VWHP]XHUP|JOLFKHQ(LQ
VROFKHV9RUJHKHQVFKOLHVVWDXFKGHIDFWRGLH0|JOLFKNHLWYRQ2II7DUJHW(IIHNWHQDXVZLHVLH
EHLGHU9HUZHQGXQJYRQ&$57=HOOHQDXIWUHWHQN|QQHQ
$QGHU(LQVDW]P|JOLFKNHLW XQLYHUVDOHUQLFKWDXWRORJHUXQGJHEUDXFKVIHUWLJHU±DOVRQLFKWSD
WLHQWHQVSH]LILVFKHU±&$57=HOOHQZLUGDNWXHOOJHDUEHLWHW6ROFKHJHQHULVFKHQ&$57=HOOHQ
ZUGHQ GHQ(LQVDW] GLHVHU7KHUDSLHIRUP VFKQHOOHU XQG ELOOLJHUPDFKHQ'LH HUIROJUHLFKH%H
KDQGOXQJEHVWLPPWHU.UHEVDUWHQPLWWHOV&$57=HOO7KHUDSLH ELHWHW DXFKHLQH*UXQGODJH IU
]XNQIWLJH 7=HOOEDVLHUWH 7KHUDSLHQ YRQ$XWRLPPXQHUNUDQNXQJHQ RGHU$LGV 'XQEDU HW DO

 +,9$LGV
'DV KXPDQH ,PPXQGHIL]LHQ]YLUXV +,9LUXV UXIW GLH ,PPXQVFKZlFKHHUNUDQNXQJ $LGV $F
TXLUHG ,PPXQH 'HILFLHQF\ 6\QGURPH KHUYRU GLH XQEHKDQGHOW ]XP 7RG IKUW =ZDU JLEW HV
ZLUNVDPHDQWLUHWURYLUDOH7KHUDSLHQGLHGHQ$XVEUXFKYRQ$LGVXQWHUGUFNHQGLHVHIKUHQDEHU
QLFKW]XHLQHUYROOVWlQGLJHQ+HLOXQJGHU3DWLHQWLQQHQXQG3DWLHQWHQPVVHQGDXHUKDIWHLQJH
QRPPHQZHUGHQXQGKDEHQ1HEHQZLUNXQJHQ .DPLQVNLHWDO 'DV+,9LUXV LQWHJULHUW
VLFK LQGLH'1$GHU LQIL]LHUWHQ=HOOHQ6HOEVWZHQQGLHPHGLNDPHQW|VH%HKDQGOXQJZLUNVDP
XQGGDV+,9LUXVQLFKWPHKULP%OXWQDFKZHLVEDU LVWEOHLEWHVLQGHQ=HOOHQODWHQWYRUKDQGHQ
+XDQJ7RPLWDND5D\PRQG	1DLU$QVlW]HGHUVRPDWLVFKHQ*HQWKHUDSLH]LHOHQGD
UDXIDEHLQHWDWVlFKOLFKH+HLOXQJ]XHUP|JOLFKHQLQGHPVLH+,9DXVGHU'1$©KHUDXVVFKQHL
GHQªRGHULUUHSDUDEHOLQDNWLYLHUHQ
(UVWH(UIROJHNRQQWHQEHUHLWVPLW=)1]XU(QWIHUQXQJGHU&;&5XQG&&55H]HSWRUHQLQPLW
+,9LQIL]LHUWHQ7=HOOHQHUUHLFKWZHUGHQ'LGLJXHWDO/LXHWDO$XIJUXQGGHU(U
IROJHKHUUVFKW=XYHUVLFKWGHPQlFKVWGLHYROOVWlQGLJH+HLOXQJYRQ+,9]XHUP|JOLFKHQ+XDQJ
HWDO.DPLQVNLHWDO'LHVH(XSKRULHLQ%H]XJDXI*HQRPH(GLWLQJZLUGMHGRFK
QLFKW LPPHUJHWHLOW$QGHUH6WXGLHQVHKHQGLH.RPELQDWLRQYHUVFKLHGHQHU$QVlW]HDOVDPHU
IROJYHUVSUHFKHQGVWHQDQZLH ]% GLH.RPELQDWLRQDXV6WDPP]HOOHQIRUVFKXQJPHGLNDPHQ
W|VHU7KHUDSLHXQG*HQWKHUDSLH.ZDUWHQJ$KXQR	.ZDN\H1XDNR$NWXHOOZLUG=)1
EHLGHUJHQWHFKQLVFKHQ9HUlQGHUXQJYRQ7XQG+6&=HOOHQEHLGHU7KHUDSLHYRQ+,9+lPR
SKLOLH%VRZLH0XNRSRO\VDFFKDULGRVHQ7\S,XQG,,NOLQLVFKDQJHZHQGHW'XQEDUHWDO
(UVWH6WXGLHQGLH=)1]XU%HKDQGOXQJYRQ+,9YHUZHQGHQ]HLJHQYLHOYHUVSUHFKHQGH(UJHE
QLVVH 'LGLJX HW DO  EHULFKWHQ GXUFK GLH 9HUZHQGXQJ YRQ =)1 GLH LQDNWLYHQ +,9.R
UH]HSWRUHQ&&5XQG&;&5LQ7LHUYHUVXFKHQKHUJHVWHOOW]XKDEHQZDV]X+,9UHVLVWHQWHQ
&'7=HOOHQJHIKUWKDWXQGUHJHQHLQH$QZHQGXQJEHLP0HQVFKHQDQXPHLQHIXQNWLRQHO
OH+HLOXQJ]XHU]LHOHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
bKQOLFKZLH EHL GHU9HUZHQGXQJ YRQ=)1 NRQQWHQ DXFKPLW&5,635&DVHUVWH(UIROJ YHU
VSUHFKHQGH9HUVXFKHLQGHU7KHUDSLHYRQ+,9PLWWHOVJHQWHFKQLVFKEHKDQGHOWHU&$57=HOOHQ
HUUHLFKWZHUGHQ/LXHWDOVHKHQLP(LQVDW]YRQ&5,635&DVHLQHQ:HJ]XUYROOVWlQ
GLJHQ+HLOXQJYRQ+,9
 +HUDXVIRUGHUXQJHQXQG5LVLNHQGHUVRPDWLVFKHQ
*HQWKHUDSLH
.XU]	NQDSS
x 6RPDWLVFKH*HQWKHUDSLHQPLW*HQRPH(GLWLQJ9HUIDKUHQVWHKHQYRUHLQHU5HLKHYRQ+HUDXVIRUGHUXQJHQGLH(LQ
EULQJXQJ LQ GLH JHZQVFKWH =HOOH PLWWHOV 9HNWRUHQ GDV )DVVXQJVYHUP|JHQ GHU 7UDQVSRUWV\VWHPH ,PPXQ
UHDNWLRQHQGHV.|USHUV2II7DUJHWXQG2Q7DUJHW(IIHNWHXQNODUH/DQJ]HLWXQG1HEHQZLUNXQJHQVRZLHGLH3UR
GXNWLRQ DXVUHLFKHQGHU5HVVRXUFHQ ]% QRWZHQGLJHU9HNWRUHQ XP*HQWKHUDSLHQ LQ DXVUHLFKHQGHP$XVPDVV
DQELHWHQ]XN|QQHQ
x :lKUHQGEHLPRQRJHQHQ(UNUDQNXQJHQEHUHLWVHLQLJH*HQWKHUDSLHQYHUIJEDUVLQGVWHKWGLH)RUVFKXQJEHLSRO\
JHQHQ(UNUDQNXQJHQYHUJOHLFKVZHLVHDP$QIDQJ&5,635&DVN|QQWHKHOIHQGLH3UR]HVVHGLYHUVHUSRO\JHQHU
(UNUDQNXQJHQEHVVHU]XYHUVWHKHQ

7URW]HUVWHU(UIROJHVWHKWGLHVRPDWLVFKH*HQWKHUDSLHYRUHLQHU5HLKHPHGL]LQLVFKHUXQGJH
VHOOVFKDIWOLFKHU +HUDXVIRUGHUXQJHQ GLH ]XP 7HLO DOOJHPHLQH ELRWHFKQRORJLVFKH +HUDXVIRUGH
UXQJHQYRQ*HQRPH(GLWLQJ9HUIDKUHQZLGHUVSLHJHOQVLHKH.DSLWHO$EVFKQLWW
x (LQEULQJXQJLQGLH=HOOH(UEDQODJHQ LQGLH=HOOHQHLQ]XEULQJHQZXUGHYRUHLQHP-DKU
]HKQWYRUDOOHPEHLin vivo$QVlW]HQDOVJU|VVWH+UGHJHVHKHQ'LH(QWZLFNOXQJVLFKHUHU
7UlJHU IU*HQWUDQVIHUVZDUHLQHQWVFKHLGHQGHU)DNWRU IUHUVWH(UIROJHGHUVRPDWLVFKHQ
*HQWKHUDSLH.XSDWWHWDO,QWHUYLHZ5XVFRQL'LH(LQEULQJXQJGHV*HQRPH
(GLWLQJ6\VWHPV LQ GLH =HOOH VWHOOW QRFK LPPHU HLQH ]HQWUDOH +HUDXVIRUGHUXQJ GDU 'LH
)lKLJNHLW '1$ RGHU *HQRPH (GLWLQJ6\VWHPH SUl]LVH LQ GLH JHZQVFKWHQ =HOOHQ ]X
WUDQVSRUWLHUHQXQWHUVFKHLGHWVLFK MHQDFK9HNWRUXQG$QZHQGXQJVIDOOXQG LVWQLFKW LPPHU
DXVUHLFKHQG JHJHEHQ &KDPEHUODLQ 	 &KDPEHUODLQ  'D GHU PHQVFKOLFKH .|USHU
ODXIHQG PLW 9LUHQ NRQIURQWLHUW ZLUG NDQQ HV LQ JHZLVVHQ )lOOHQ ]X HLQHU ,PPXQUHDNWLRQ
JHJHQGLHYLUDOHQ9HNWRUHQXQG]XGHUHQ,QDNWLYLHUXQJYRU(UUHLFKHQGHU=LHO]HOOHNRPPHQ
x )DVVXQJVYHUP|JHQ GHU 7UDQVSRUWV\VWHPH :lKUHQG EHL PDQFKHQ 7KHUDSLHIRUPHQ
NHLQHJURVVHQ0HQJHQDQ'1$HLQJHEUDFKWZHUGHQPVVHQZHUGHQIUGHQ7UDQVSRUWYRQ
&DV3ODVPLGHQJURVVH7UDQVSRUWV\VWHPHEHQ|WLJW*KRVKHWDO+;:DQJHWDO
 9LUDOH 9HNWRUHQ N|QQHQPHLVW QXU JHULQJHUH0HQJHQ DQ'1$ WUDQVSRUWLHUHQ ZDV
LKUH:LUNVDPNHLWDXIHKHUNXU]H*HQVHTXHQ]HQEHVFKUlQNW/LHWDO61LFKW
YLUDOH9HNWRUHQYHUIJHQRIWQXUEHUJHULQJH(IIL]LHQ]ZHVKDOEZHLWHUIKUHQGH)RUVFKXQJ
DQ9HNWRUHQQRWZHQGLJLVW



'LHYRQ/DQJ	*ULHVVOHU .DSLWHO$EVFKQLWW LQGLHVHP%DQGHUOlXWHUWHQHUVWHQ(LQJULIIH LQGLHPHQVFKOLFKH
.HLPEDKQPLW&5,635&DVZXUGHQHEHQIDOOV]XU+HUVWHOOXQJYRQ+,95HVLVWHQ]YRUJHQRPPHQ
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
x ,PPXQUHDNWLRQHQ XQG 7R[L]LWlW 8QHUZDUWHW DXIWUHWHQGH 1HEHQZLUNXQJHQ ,QVHUWLRQV
PXWDJHQHVH EHL 9HUZHQGXQJ UHWURYLUDOHU 9HNWRUHQ XQG ,PPXQWR[L]LWlW JHJHQ GLH
YHUZHQGHWHQ9HNWRUHQ.XSDWWHWDO0XUNHQHWDO7KLHO	5|VVOHUVLQG
P|JOLFKH 3UREOHPH GLH GDV /HEHQ YRQ 3DWLHQWLQQHQ XQG 3DWLHQWHQ JHIlKUGHQ RGHU GLH
:LUNXQJGHU7KHUDSLH YHUPLQGHUQ$XFK ,PPXQUHDNWLRQHQDXI GDV&DV3URWHLQ VLQGEHL
GHVVHQOlQJHUHU([SUHVVLRQLP.|USHUP|JOLFK&KDPEHUODLQ	&KDPEHUODLQ
x 2II7DUJHW(IIHNWH *HQHUHOO JLEW HV ]ZHL YHUVFKLHGHQH 7\SHQ YRQ 2II7DUJHW(IIHNWHQ
2II7DUJHW(IIHNWH GHU 9HNWRUHQ GDV KHLVVW DQGHUH =HOOHQ DOV GLH DQYLVLHUWHQ ZHUGHQ
YHUlQGHUW±VRZLH2II7DUJHW(IIHNWHGHU*HQRPH(GLWLQJ6\VWHPHDQGHUH7HLOHGHU'1$
DOVGLHDQYLVLHUWHQZHUGHQYHUlQGHUWGDEHLEHVWHKWGDV5LVLNRGHU(QWVWHKXQJYRQ7XPR
UHQ'XQEDUHWDO%HUHLWVJDEHV$Q]HLFKHQGDVV2II7DUJHW(IIHNWHYRQ*H
QRPH(GLWLQJ6\VWHPHQEHL in vitro=HOOH[SHULPHQWHQK|KHUDXVIDOOHQDOVEHL in vivo7LHU
YHUVXFKHQ;+=KDQJ7HH:DQJ+XDQJ	<DQJE.RVLFNLHWDO]HLJHQ
GDVVDXFK&5,635&DVVFKHLQEDUZHLWDXVJU|VVHUH7HLOHGHV*HQRPVYHUlQGHUWDOVDQ
JHQRPPHQXQGHUZQVFKW LVW'DGXUFK ODVVHQ VLFKP|JOLFKHXQHUZQVFKWH9HUlQGHUXQ
JHQZHLWDXVVFKZHUHUYRUZHJDEVFKlW]HQ2II7DUJHW(IIHNWHN|QQHQDXFKEHLXQVFKlGOLFK
JHPDFKWHQ9LUHQNULWLVFKZHUGHQGDUHWURYLUDOH9HNWRUHQXQJHZROOW.UHEVJHQHDNWLYLHUHQ
ZHQQVLHVLFKXQJHSODQWLQV*HQRPHLQEDXHQ.XSDWWHWDO/XJHUHWDO
x /DQJ]HLWULVLNHQ VRPDWLVFKHU*HQWKHUDSLH VLQG VFKZHU DEVFKlW]EDU /XJHU HW DO 
'XUFKGLH.RPSOH[LWlWXQG,QWHUGHSHQGHQ]GHU'1$LVWQLFKWEHNDQQWREGXUFKGHQ(LQEDX
QHXHU*HQHRGHUGXUFKGLH9HUlQGHUXQJGHIHNWHU*HQHGDV*HQRPVHOEVW6FKDGHQQHK
PHQNDQQXQGXQHUZDUWHWH3UR]HVVHLQ*DQJJHVHW]WZHUGHQ.XSDWWHWDO/XJHUHW
DO
x 5HVVRXUFHQ(VZLUGGLVNXWLHUWZLHEHL HLQHUEUHLWHQ$QZHQGXQJYRQVRPDWLVFKHU*HQ
WKHUDSLH HLQH DXVUHLFKHQGH 0HQJH DQ YLUDOHQ 9HNWRUHQ SURGX]LHUW ZHUGHQ N|QQWH $OV
$OWHUQDWLYHZHUGHQQLFKWYLUDOH9HNWRUHQGLVNXWLHUW)UGLHQlKHUH=XNXQIWZLUGQHEHQHLQHU
9HUEHVVHUXQJ QLFKW YLUDOHU 9HNWRUHQ GLH (UK|KXQJ GHU 3URGXNWLRQVNDSD]LWlWHQ YLUDOHU
9HNWRUHQ ]% $$9 GLH HOHPHQWDUH +HUDXVIRUGHUXQJ IU HLQH EUHLWH $QZHQGXQJ YRQ
VRPDWLVFKHU*HQWKHUDSLHVHLQ.DHPPHUHU6II
'DUEHUKLQDXVVWHOOWVLFKGLH)UDJH LQZLHIHUQGLHPLWGHU(QWZLFNOXQJYRQ&5,635&DVJH
VWLHJHQH(UZDUWXQJIUVRPDWLVFKH*HQWKHUDSLHQLFKW]XHLQHUlKQOLFKHQ(QWWlXVFKXQJIKUHQ
N|QQWHZLHVLH(QGHGHUHU-DKUH LQGLHVHP)RUVFKXQJVIHOGHLQJHWUHWHQ LVW(VZLUGYRU
HLQHPHUQHXWHQ©+\SHª.DHPPHUHU6JHZDUQW8P(QWWlXVFKXQJHQ]XYHUKLQ
GHUQPVVHQVR.DHPPHUHUJHZLVVH$VSHNWH%HUFNVLFKWLJXQJILQGHQXDHWZDGLH6FKDI
IXQJ DXVUHLFKHQGHU 3URGXNWLRQVNDSD]LWlWHQ IU GLH 7UDQVSRUWV\VWHPH RGHU GLH hEHUQDKPH
GHU.RVWHQGHU*HQWKHUDSLHGXUFK9HUVLFKHUXQJHQXQG.UDQNHQNDVVHQ
 

'LH3URGXNWLRQYRQYLUDOHQ9HNWRUHQLVWDXIZHQGLJZHVKDOE.DHPPHUHUDXIGLH1RWZHQGLJNHLWHUK|KWHU.DSD]LWlWHQ
LQGHU3URGXNWLRQ$$9YHUZHLVW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QIRER['DV1DWLRQDOH)RUVFKXQJVSURJUDPP6RPDWLVFKH*HQWKHUDSLH1)3
 (WKLVFKHXQGVR]LDOH$VSHNWHVRPDWLVFKHU*HQWKHUDSLH
.XU]	NQDSS
x 6RPDWLVFKH*HQWKHUDSLHLVWZHQLJHUXPVWULWWHQDOVYHUHUEEDUHJHQHWLVFKH(LQJULIIHEHLHLQHU.HLPEDKQWKHUDSLH
x 'LH)UDJHQDFK.RVWHQEHUQDKPHLVW]HQWUDOGDVLHHQWVFKHLGHWZHUVRPDWLVFKH*HQWKHUDSLHHUKlOW
x 1HXH0RGHOOHGHU.RVWHQEHUQDKPHZHUGHQIUWHXUH*HQWKHUDSLHQDQJHGDFKWXPGHQ=XJDQJGD]X]XHUP|J
OLFKHQ
x 'LH)UDJHQDFK.RVWHQEHUQDKPHLVWJHVHOOVFKDIWOLFK]XNOlUHQ6ROOHQGLHKRKHQ.RVWHQYRQGHU$OOJHPHLQKHLW
RGHUSULYDWJHWUDJHQZHUGHQ",QZHOFKHP9HUKlOWQLVVWHKHQ7KHUDSLHNRVWHQXQG$OWHUQDWLYHQMDKUHODQJH3IOHJH
%HKDQGOXQJHQ"
'LH6FKZHL]KDWHLQH ODQJH*HVFKLFKWHGHU)RUVFKXQJDQVRPDWLVFKHU*HQWKHUDSLH.OLQLVFKH9HUVXFKH]XUVRPDWL
VFKHQ*HQWKHUDSLHJLEWHVLQGHU6FKZHL]VHLWGLHVHVLQGEHZLOOLJXQJVSIOLFKWLJ9RQELVZXUGHHLQ1D
WLRQDOHV)RUVFKXQJVSURJUDPP]XUVRPDWLVFKHQ*HQWKHUDSLHGXUFKJHIKUWZHOFKHVPLW0LOOLRQHQ)UDQNHQJHI|UGHUW
ZXUGH(VVROOWH©6FKZHL]HU.OLQLNHQXQG)RUVFKXQJVLQVWLWXWHQGD]XYHUKHOIHQDXIGHP*HELHWGHUVRPDWLVFKHQ*HQ
WKHUDSLHHLQHIKUHQGH3RVLWLRQ]XHUODQJHQ>«@'DV1)3XPIDVVWHLQWHUGLV]LSOLQlUH*UXQGODJHQIRUVFKXQJLP%HUHLFK
GHUELRPROHNXODUHQ*HQHWLNXQG]LHOWHDXIGLH1XW]XQJGHUJHZRQQHQHQ(UNHQQWQLVVHLQGHU0HGL]LQª6FKZHL]HULVFKHU
1DWLRQDOIRQGV]XU)|UGHUXQJGHUZLVVHQVFKDIWOLFKHQ)RUVFKXQJ'LH]XVWlQGLJHQ%HK|UGHQHUZDUWHWHQ(QGHGHU
HU-DKUH0DUNW]XODVVXQJVDQWUlJH]X*HQWKHUDSHXWLND%HDQWZRUWXQJGHU,QWHUSHOODWLRQ6FKZHL]HU
1DWLRQDOUDW:LHGHU$EEUXFKYLHOHUNOLQLVFKHU6WXGLHQLP-DKU]HLJWZXUGHQGLHVH(UZDUWXQJHQHQWWlXVFKW
1DFKGHUOHW]WHQ%HULFKWVOHJXQJZDUGHU)RUVFKXQJVVWDQGLQGHU6FKZHL]ZLHIROJW
x ,P %HUHLFK GHU in vivo *HQWKHUDSLH JDE HV VLHEHQ NOLQLVFKH 6WXGLHQ GXUFKJHIKUW YRQ YHUVFKLHGHQHQ )LUPHQ
7UDQVJHQH 6DQRIL$YHQWLV YRQ 6WLIWXQJHQ RGHU 2UJDQLVDWLRQHQ (XURYDFF 7KHUDYDF RGHU YRQ 8QLYHUVLWlWHQ
XQG6SLWlOHUQLQ$DUDX%DVHO%HOOLQ]RQD%HUQ*HQI/DXVDQQHXQG=ULFK$QGLHVHQ6WXGLHQQDKPHQELV
LQVJHVDPW  9HUVXFKVSHUVRQHQ WHLO (V ZXUGH KDXSWVlFKOLFK *UXQGODJHQIRUVFKXQJ LQ GHQ %HUHLFKHQ .UHEV
%OXWJHIlVVHUNUDQNXQJHQXQG$LGVEHWULHEHQ
x %LVZXUGHQLQGHU6FKZHL]NHLQH7KHUDSLHQIHUWLJHQWZLFNHOW$OOH7KHUDSLHDQVlW]HZDUHQLQGHU(QWZLFNOXQJ
RGHUGLH:HLWHUHQWZLFNOXQJZXUGHQDFKGHUNOLQLVFKHQ3KDVH,,,DEJHEURFKHQ
x ,P%HUHLFKGHUex vivo*HQWKHUDSLHJDEHVELV ]XP-DKU]ZHL NOLQLVFKH6WXGLHQGHV.LQGHUVSLWDOV=ULFK
8QLYHUVLWlWV.LQGHUNOLQLN=ULFKXQGGHV8QLYHUVLWlWVVSLWDOV=ULFK'HUPDWRORJLH]XVDPPHQPLW8QWHUQHKPHQ
(V ZXUGH *UXQGODJHQIRUVFKXQJ LP %HUHLFK GHU FKURQLVFKHQ *UDQXORPDWRVH &*' EHWULHEHQ VRZLH DP
.LQGHUVSLWDO =ULFK LQ =XVDPPHQDUEHLW PLW GHP (XURSlLVFKHQ ,QVWLWXW IU )RUVFKXQJ XQG (QWZLFNOXQJ YRQ
7UDQVSODQWDWLRQVVWUDWHJLHQLQ'HXWVFKODQGHLQH7KHUDSLHEHWUHIIHQG&*'HQWZLFNHOW=XGHPZXUGHLQ)UDQNUHLFK
YRQ GHU )LUPD *HQRSRwpWLF HLQ 7XPRULPSIVWRII PLW JHQWHFKQLVFK YHUlQGHUWHQ 7XPRU]HOOHQ JHJHQ PDOLJQH
0HODQRPHHQWZLFNHOW(VJDEGDEHLQXUHLQH9HUVXFKVSHUVRQLP%HUHLFKGHU&'*,QWHUSHOODWLRQ
+HXWH ZHUGHQ GLH UHFKWOLFKHQ 5DKPHQEHGLQJXQJHQ XQG =XODVVXQJVSUR]HVVH DOV VWUHQJHU DOV LQ DQGHUHQ /lQGHUQ
EHVFKULHEHQ,QWHUYLHZ65XVFRQLGHQQRFKVLQGHLQLJHGHUIKUHQGHQ+HUVWHOOHUVRPDWLVFKHU*HQWKHUDSLHQVFKZHL]H
ULVFKH8QWHUQHKPHQ ]% 1RYDUWLV:LH LP %HULFKW YRQ  QDFK]XOHVHQ LVW GDV DNWLYH ,QWHUHVVH GHU VFKZHL]H
ULVFKHQ3ROLWLNPLWGHQ0LVVHUIROJHQ(QGHGHUHUXQG$QIDQJGHUHU-DKUHJHVFKZXQGHQ6HLWVHW]WHPLW
GHU (QWZLFNOXQJ YRQ 7$/(1 XQG ]XOHW]W &5,635&DV ZLHGHU HLQ YHUVWlUNWHV ,QWHUHVVH HLQ XQG GLH &KDQFHQ XQG
5LVLNHQYRQVRPDWLVFKHQ*HQWKHUDSLHQZXUGHQZLHGHU%HVWDQGWHLOGHUSROLWLVFKHQXQGJHVHOOVFKDIWOLFKHQ'HEDWWH
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
,QGHUVRPDWLVFKHQ*HQWKHUDSLHIDQGHLQHHWKLVFKH'LVNXVVLRQGHU/HJLWLPLWlWJHQWHFKQLVFKHU
9HUlQGHUXQJHQDP0HQVFKHQEHUHLWVYRULKUHUWHFKQLVFKHQ0DFKEDUNHLWXQGODQJHYRUHUVWHQ
NOLQLVFKHQ 9HUVXFKHQ VWDWW 'DV .RQ]HSW GHU VRPDWLVFKHQ *HQWKHUDSLH KDW VLFK SDUDOOHO ]X
WHFKQLVFKHQ(QWZLFNOXQJHQYHUlQGHUWXQGHQWVSUHFKHQGDXFKGHU)RNXVGHVHWKLVFKHQ'LVNXU
VHV*UDXPDQQ*XWWLQJHU
+DFNHUHWDO 6RUGQHQGLHVRPDWLVFKH*HQWKHUDSLHDOVHWKLVFKXQGPHGL]LQLVFK
©LQ*UHQ]HQYHUDQWZRUWEDU>H@ª%HKDQGOXQJHLQlKQOLFKGHU.QRFKHQPDUNVRGHU2UJDQWUDQV
SODQWDWLRQ6LHVHLGXUFKHLQ©YHUWUHWEDUHVXQGLQGHU5HJHOEHKHUUVFKEDUHV5LVLNRªGXUFKHLQH
WHLOZHLVH©,UUHYHUVLELOLWlWGHV(LQJULIIVªXQGGXUFK©NDXPVFKZHUHUHFKWOLFKHXQGHWKLVFKH.RQ
IOLNWHªJHNHQQ]HLFKQHW+DFNHUHWDO'LHVRPDWLVFKH*HQWKHUDSLH LVW LP9HUJOHLFK]XU
.HLPEDKQWKHUDSLH UHODWLYXQSUREOHPDWLVFKZHLO GHU(LQJULII DXI GLHEHKDQGHOWH3HUVRQVHOEVW
EHVFKUlQNW EOHLEW (LQ ]HQWUDOHV$UJXPHQW IU GLH (UIRUVFKXQJ XQG (QWZLFNOXQJ VRPDWLVFKHU
*HQWKHUDSLHQ LVW GLH IHKOHQGH 7KHUDSLHP|JOLFKNHLW YRQ YLHOHQ PRQRJHQHQ (UENUDQNKHLWHQ
*OHLFK]HLWLJVWHOOWVLFKGLH)UDJHREGHU1XW]HQVRPDWLVFKHU*HQWKHUDSLHLKUHHYHQWXHOOXQEH
NDQQWHQ /DQJ]HLW5LVLNHQDXIZLHJWYRUDOOHPEHL.UDQNKHLWHQPLWDOWHUQDWLYHQ%HKDQGOXQJV
P|JOLFKNHLWHQ*UDXPDQQ
(VEHVWHKHQZHLWHUH]XUHIOHNWLHUHQGHHWKLVFKH$VSHNWHLQ%H]XJDXIGLH%HKDQGOXQJYHUVFKLH
GHQHUVHOWHQHU(UNUDQNXQJHQZHOFKH]ZDUQLFKWVSH]LILVFKGHUVRPDWLVFKHQ*HQWKHUDSLHPLW
*HQRPH(GLWLQJ]X]XRUGQHQDEHUGHQQRFKUHOHYDQWVLQG
x 'LH PLWXQWHU JHULQJHQ $QZHQGXQJV]DKOHQ XQG HUIDKUXQJHQ LQ NOLQLVFKHQ 6WXGLHQ YRU
0DUNW]XODVVXQJN|QQWHQ]XJU|VVHUHU8QVLFKHUKHLW LQ%H]XJDXI:LUNVDPNHLWXQG1HEHQ
HIIHNWHDOVEHLDQGHUHQ7KHUDSLHQIKUHQ
x 'DV6FKUHQKRKHUSRVLWLYHU(UZDUWXQJHQXQG9HUQDFKOlVVLJHQQHJDWLYHU6HLWHQYRQVHLWHQ
GHU:LVVHQVFKDIW GHU 8QWHUQHKPHQ XQG GHU0HGLHQ N|QQWH QHJDWLYH$XVZLUNXQJHQ DXI
3DWLHQWLQQHQXQG3DWLHQWHQKDEHQ
x 'LH)LQDQ]LHUXQJGHUDUWLJHU7KHUDSLHQ LVWPLWXQWHUQLFKW IUDOOH%HWURIIHQHQVLFKHUJHVWHOOW
VLHKHXQWHQ
x 'DV 9RUKDQGHQVHLQ YRQ 7KHUDSLHP|JOLFKNHLWHQ N|QQWH ]X HLQHU =XQDKPH YRQ PLWXQWHU
QLFKWQRWZHQGLJHQXQGSUREOHPDWLVFKHQ1HXJHERUHQHQ6FUHHQLQJVIUEHVWLPPWHZRP|J
OLFKHUVWVSlWHLQWUHWHQGHXQGQLFKWOHWDOH(UNUDQNXQJHQIKUHQ
x 'LH 9HUlQGHUXQJ GHU .UDQNKHLWVV\PSWRPH XQG GHUHQ 'DXHU LP /HEHQVYHUODXI VRZLH
GDPLWYHUEXQGHQH$VSHNWHGHU/DQJ]HLWSIOHJHXQGZHLWHUHUPHGL]LQLVFKHU(LQJULIIHZHUIHQ
)UDJHQLQ%H]XJDXIGLH/HEHQVTXDOLWlWDXI.LQJ	%LVKRS
'XUFKGLH]XQHKPHQGH9HUIJEDUNHLWYRQVRPDWLVFKHQ*HQWKHUDSLHQUFNHQLQVEHVRQGHUHGLH
)LQDQ]LHUXQJXQGGHU=XJDQJ]XGLHVHQ%HKDQGOXQJHQYHUVWlUNWLQGHQ0LWWHOSXQNW'LH.RVWHQ
VRPDWLVFKHU*HQWKHUDSLHVLQGPLWXQWHUKRFKVLHKH7DEXQGOLHJHQIUEHLVSLHOVZHLVH*O\EH
UDHLQHU]XJHODVVHQHQ7KHUDSLHEHL0LOOLRQHQ(XUR'DV5HVXOWDWGHVKRKHQ3UHLVHV
YRQ XQG GHU JHULQJHQ =DKO DQ %HKDQGHOWHQ PLW *O\EHUD ZDU GDVV  GLH SURGX]LHUHQGH
3KDUPDILUPDYRQHLQHU9HUOlQJHUXQJGHU=XODVVXQJDEVDK
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
7DE.RVWHQDXVJHZlKOWHUVRPDWLVFKHU*HQWKHUDSLHQ
0HGLNDPHQW =XODVVXQJ .RVWHQ 4XHOOH
.\PULDK  FD¼ 7UDQVNULSW
<HVFDUWD  FD¼ &ODUNH	%HUNURW
/X[WXUQD  FD¼ %HUNURW
6SLQUD]D  FD¼ +LUVFKOHU
*O\EHUD  FD¼ 0RUULVRQ
'DV%HLVSLHO*O\EHUD]HLJWGDVVVRPDWLVFKH*HQWKHUDSLHQLFKWQXUDQHLQHUPDQJHOQGHQ:LUN
VDPNHLWVFKHLWHUQNDQQVRQGHUQDQHLQHU9HUNHWWXQJYHUVFKLHGHQHU)DNWRUHQ(LQHHQJH.R
RSHUDWLRQYRQ.UDQNHQNDVVHQXQG8QWHUQHKPHQ]XP1XW]HQGHU3DWLHQWLQQHQXQG3DWLHQWHQ
VFKHLQW QDKHOLHJHQG 6SlWHVWHQV VHLW GHU =XODVVXQJ GHU HUVWHQ *HQWKHUDSLHQ ZHUGHQ GLHV
EH]JOLFKDOWHUQDWLYH%H]DKOPRGHOOHDQJHGDFKW'LH6XPPHP|JOLFKHU%H]DKOPRGHOOHLVWYLHO
VHLWLJ±&DUUXQG%UDGVKDZDKDEHQYLHU0RGHOOHGHILQLHUW
x %H]DKOXQJYRUZHJ'LH%H]DKOXQJ]X%HJLQQGHU7KHUDSLHEULQJW8QWHUQHKPHQGHQ9RUWHLO
GDVVGLH.RVWHQIUGLH+HUVWHOOXQJGHU7KHUDSLHJOHLFK]X%HJLQQHLQJHVSLHOWZHUGHQIU
.UDQNHQNDVVHQEHVWHKWGHU1DFKWHLOGDVVVRIRUWHLQKRKHU*HOGEHWUDJIlOOLJZLUGXQGVLFK
GDV5LVLNRGHV7KHUDSLHHUIROJVDXIVLHYHUODJHUW
x (LQ5HQWHQPRGHOOVR&DUUXQG%UDGVKDZZUGHGLHVHV5LVLNRDXIEHLGH6HLWHQYHUWHLOHQ
+LHU VROOHQ UHJHOPlVVLJH =DKOXQJHQ YRQVHLWHQ GHU .UDQNHQNDVVHQ ELV ]X HLQHP YRUZHJ
IHVWJHOHJWHQ %HWUDJ JHOHLVWHW ZHUGHQ 'LH GHILQLWLYH +|KH GHU =DKOXQJHQ RULHQWLHUW VLFK
VFKOXVVHQGOLFK DP WDWVlFKOLFKHQ (UIROJ GHU %HKDQGOXQJHQ %HL GLHVHP 0RGHOO ZlUH IU
8QWHUQHKPHQHLQHJHZLVVH3ODQEDUNHLWGHU(LQQDKPHQJHZlKUOHLVWHWZlKUHQGGLH.UDQ
NHQNDVVHQ GLH =DKOXQJHQ EHU HLQHQ OlQJHUHQ =HLWUDXP DXVZHLWHQ XQG GDV 5LVLNR GHV
7KHUDSLHHUIROJVHWZDVDEIHGHUQN|QQHQ
x (LQ0RGHOOGHU$XIZHUWXQJJHLVWLJHU(LJHQWXPVUHFKWHLQ)RUPYRQOlQJHUHQ3DWHQWHQRGHU
/L]HQVLHUXQJHQ VROO HLQHQ $QUHL] IU GLH 8QWHUQHKPHQ GDUVWHOOHQ YRQ LQLWLDOHQ KRKHQ
3UHLVHQDE]XVHKHQZHLOOlQJHUH(LQQDKPHSHULRGHQP|JOLFKVLQG
x ,P IRQGVEDVLHUWHQ 0RGHOO VFKODJHQ &DUU XQG %UDGVKDZ YRU GDVV GLH %H]DKOXQJ GHU
VRPDWLVFKHQ*HQWKHUDSLHQDXVVR]LDOHQ)RQGVHUIROJWGLHYRQSULYDWHQ8QWHUQHKPHQXQG
9HUVLFKHUHUQILQDQ]LHUWZHUGHQXPGLHILQDQ]LHOOH%HODVWXQJYRQGHQQDWLRQDOHQ.UDQNHQ
NDVVHQ]XQHKPHQ&DUU	%UDGVKDZE
)UGUHLQHX]XJHODVVHQH*HQWKHUDSHXWLNDZHUGHQEHUHLWVDOWHUQDWLYH%H]DKOPHWKRGHQDQJH
ERWHQ 1RYDUWLV KDW HLQH 9HUHLQEDUXQJ PLW GHQ &HQWHUV IRU 0HGLFDUH 	 0HGLFDLG 6HUYLFHV
&06JHWURIIHQGDVVGLH.RVWHQIUHLQH%HKDQGOXQJPLW.\PULDKQXUGDQQDQIDOOHQZHQQ
DP(QGHGHVHUVWHQ0RQDWVGLH7KHUDSLH(UIROJH]HLJWbKQOLFKH9HUHLQEDUXQJHQJLEWHVDXFK
IUGLH0HGLNDPHQWH/X[WXUQDXQG<HVFDUWD

(LQHVWDDWOLFKH%HK|UGHGHU86$
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
'LH %HXUWHLOXQJ GHU )UDJH QDFK HLQHU )LQDQ]LHUXQJ YRQ VRPDWLVFKHU*HQWKHUDSLH VWHKW LQ =X
VDPPHQKDQJ PLW HYHQWXHOO ODQJZLHULJHQ %HKDQGOXQJHQ RGHU JDU 3IOHJH XQG GHU 0|JOLFKNHLW
HLQKHUJHKHQGH .RVWHQ HLQ]XVSDUHQ 'XQEDU HW DO  'D LQ YLHOHQ )lOOHQ GLH 2SSRUWX
QLWlWVNRVWHQQLFKW ]XU*lQ]HEHNDQQWVLQG LVWHLQHDEVFKOLHVVHQGHGHILQLWLYH(LQVFKlW]XQJ
LQZLHIHUQVRPDWLVFKH*HQWKHUDSLHHLQHYHUJOHLFKVZHLVH©WHXUHªRGHU©JQVWLJHª7KHUDSLHGDU
VWHOOWVFKZHUP|JOLFK'LH%HUHFKQXQJGHU.RVWHQIUHLQH7KHUDSLHVHOEVWJHVWDOWHWVLFKEHUHLWV
VFKZLHULJGHQQHLQH$GGLWLRQHLQ]HOQHU)DNWRUHQXQGGHUHQ9HUJOHLFKN|QQHQQXUDQQlKHUXQJV
ZHLVHGLH LQGLYLGXHOOHQ8QWHUVFKLHGHGHU N|USHUOLFKHQ.RQVWLWXWLRQGDPLW ]XVDPPHQKlQJHQGHU
%HGUIQLVVHVRZLHGHU%HKDQGOXQJVDOWHUQDWLYHQDEELOGHQ6RN|QQHQXQWHUVFKLHGOLFKH%HKDQG
OXQJV]HLWUlXPHXQGXQWHUVFKLHGOLFKHSK\VLVFKH.RQGLWLRQHQ]XXQWHUVFKLHGOLFKHQ.RVWHQIKUHQ
'DV%HLVSLHOGHUPLW*O\EHUDEHKDQGHOWHQ3DWLHQWLQLOOXVWULHUWGLHVHJUXQGOHJHQGHQ6FKZLHULJNHL
WHQ:lKUHQGVLFKEHLGHUHLQ]LJHQELVODQJEHKDQGHOWHQ3DWLHQWLQGLH%HKDQGOXQJDXI¼
VXPPLHUWHZlUHGLHVH6XPPHEHL0HQVFKHQPLWK|KHUHP.|USHUJHZLFKWQRFKK|KHUDXVJHIDO
OHQ
'DV9HUVSUHFKHQ.UDQNKHLWHQ]XKHLOHQRKQHZHLWUHLFKHQGH$XVZLUNXQJHQDXIGDVPHQVFK
OLFKH(UEJXW]XKDEHQLP6LQQHYRQ9HUHUEEDUNHLWGHU9HUlQGHUXQJHQVFKHLQWLP3ULQ]LSHKHU
JHVHOOVFKDIWOLFKH$N]HSWDQ]]XILQGHQDOVGLH.HLPEDKQWKHUDSLH%HLGHUVRPDWLVFKHQ*HQWKH
UDSLHVWHKHQYLHOPHKUGLH5LVLNHQIUGDVEHKDQGHOWH,QGLYLGXXPLP)RNXV$XVVHUGHPZHUGHQ
GLHhEHUQDKPHGHUKRKHQ.RVWHQ IU(QWZLFNOXQJXQG(LQVDW]YRQVRPDWLVFKHU*HQWKHUDSLH
ZHLWDXVLQWHQVLYHUDOVJUXQGOHJHQGHHWKLVFKH%HGHQNHQGLVNXWLHUW6SDQQXQJVIHOGHUILQGHQVLFK
GDKHUYRUDOOHP LQ%H]XJDXI ILQDQ]LHOOH)UDJHQ'LHVH]X O|VHQVLQGQHEHQGHQ WHFKQLVFKHQ
XQGPHGL]LQLVFKHQ+HUDXVIRUGHUXQJHQXD9HUPHLGXQJYRQ2II7DUJHW(IIHNWHQ]LHOJHULFKWH
WHXQGDXVUHLFKHQGH(LQEULQJXQJPLWWHOV9HNWRUHQ1HEHQZLUNXQJHQGLHVHU9HNWRUHQ:LVVHQ
XP*HQIXQNWLRQHQGLH]HQWUDOHQVR]LDOHQ+UGHQIUGHQ(UIROJVRPDWLVFKHU*HQWKHUDSLH:HU
EHNRPPW=XJDQJ]XGHQQHXHQ7KHUDSLHQ"'XUFKGHQKRKHQ3UHLVELVKHULJHU*HQWKHUDSHXWL
NDXQGGHUSURJQRVWL]LHUWHQ)RUWVHW]XQJGLHVHV8PVWDQGHVZLUGGLH9HUIJEDUNHLWVRPDWLVFKHU
*HQWKHUDSLHQDXFKHLQH|NRQRPLVFKVR]LDOH3HUVSHNWLYHHUKDOWHQ
(EHQVRN|QQHQ3URGXNWLRQVHQJSlVVHXQGGLH LQHLQLJHQ)lOOHQQRWZHQGLJH,QGLYLGXDOLVLHUXQJ
GHU%HKDQGOXQJ ]XVlW]OLFKH+LQGHUQLVVH IU GHQ=XJDQJ GHU3DWLHQWLQQHQ XQG3DWLHQWHQ ]XU
VRPDWLVFKHQ*HQWKHUDSLHEHGHXWHQ,Q.RQWUDVW]XGHU$QQDKPHGDVVGLH.RVWHQVRPDWLVFKHU
*HQWKHUDSLHQVLQNHQVREDOGGLHVHLQJU|VVHUHU6WFN]DKOSURGX]LHUWZHUGHQN|QQHQVWHKWGLH
1RWZHQGLJNHLWPDQFKH7KHUDSLHQ]XSHUVRQDOLVLHUHQ
 'LVNXVVLRQ1HXEHZHUWXQJYRQVRPDWLVFKHU
*HQWKHUDSLH"
'LHVRPDWLVFKH*HQWKHUDSLH LVWNHLQQHXHU$QVDW]GHUHUVWGXUFK*HQRPH(GLWLQJ9HUIDKUHQ
HUP|JOLFKWZXUGH(LQH5HLKHYRQ*HQWKHUDSLHQYHUIJHQEHUHLWVEHU=XODVVXQJHQXQGZXU
GHQE]ZZHUGHQLQGHU%HKDQGOXQJYRQ(UNUDQNXQJHQDQJHZDQGWZHQQNHLQHDQGHUHQWKHUD

$OWHUQDWLYNRVWHQRGHU9HU]LFKWVNRVWHQ:HOFKH.RVWHQHQWVWHKHQZHQQGLH7KHUDSLHQLFKWHLQJHVHW]WZLUG"'DVVLQG
EHLVSLHOVZHLVH.RVWHQ IU3IOHJHDQGHUH0HGLNDPHQWHXQG7KHUDSLHQVRZLH.RVWHQ IUHLQHQ(QWIDOOYRQ6WHXHUHLQ
QDKPHQGXUFKGLH(UZHUEVORVLJNHLWGHU(OWHUQGLHVLFKXPHLQHUNUDQNWHV.LQGNPPHUQPVVHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
SHXWLVFKHQ0|JOLFKNHLWHQEHVWHKHQ*HQRPH(GLWLQJ9HUIDKUHQKDEHQGDV,QWHUHVVHDQVRPD
WLVFKHU*HQWKHUDSLH YHUVWlUNW 'DVV GLHVHV YHUVWlUNWH ,QWHUHVVH DQ VRPDWLVFKHU*HQWKHUDSLH
DXFKGLH*HIDKUEHU]RJHQHU(UZDUWXQJHQELHWHW]HLJWGHU%OLFNLQGLH9HUJDQJHQKHLW%HUHLWV
LQGHQHU-DKUHQZXUGHGLHVRPDWLVFKH*HQWKHUDSLHDOV+HLOXQJIU]XYRUXQKHLOEDUH(U
NUDQNXQJHQ JHVHKHQ HLQH +RIIQXQJ ZHOFKH ]ZLVFKHQ]HLWOLFK HQWWlXVFKW ZXUGH $XFK EHL
&5,635EHVWHKW GLHVH0|JOLFKNHLW GHU'LYHUJHQ] ]ZLVFKHQ(UZDUWXQJXQG5HDOLWlWZLH XQG
EHUZHOFKHQ=HLWUDXPGLH(QWZLFNOXQJOHW]WHQGOLFKDEODXIHQZLUGLVWNDXPVHUL|V]XSURJQRV
WL]LHUHQ
*HQRPH(GLWLQJ YHUVSULFKW QHXH0|JOLFKNHLWHQ GHV SUl]LVHUHQ XQG HIIL]LHQWHUHQ%HDUEHLWHQV
GHV*HQRPV$XFKZXUGHQHUVWH(UIROJHLQGHU%HKDQGOXQJYHUVFKLHGHQHU.UDQNKHLWHQHU]LHOW
0LW GHU (QWGHFNXQJ YRQ&5,635&DV NRQQWH HLQH =XQDKPH YRQ )RUVFKXQJVDNWLYLWlWHQ DXI
GHP*HELHWGHUVRPDWLVFKHQ*HQWKHUDSLHIHVWJHVWHOOWZHUGHQELVODQJKDEHQDEHUQXUHLQ]HOQH
ELVKHXWHGDVNOLQLVFKH6WDGLXPHUUHLFKW
(V ]HLJW VLFK GDVV EHNDQQWH 1HEHQZLUNXQJHQ VRPDWLVFKHU *HQWKHUDSLH DXFK EHL *HQRPH
(GLWLQJEHVWHKHQ'D]X]lKOHQLQVEHVRQGHUH1HEHQZLUNXQJHQGHUYHUZHQGHWHQ9HNWRUHQGLH
'1$XQGRGHU*HQRPH(GLWLQJ6\VWHPH LQGLH=HOOH WUDQVSRUWLHUHQ=ZDUZXUGHQKLHU LQGHQ
OHW]WHQ-DKUHQ(UIROJH LQGHU1HXRGHU:HLWHUHQWZLFNOXQJYHUVFKLHGHQHU$UWHQYRQ9HNWRUHQ
HU]LHOWGHQQRFKVWHOOWGLH(LQEULQJXQJQDFKZLHYRUHLQH+HUDXVIRUGHUXQJGDU'DUEHUKLQDXV
VLQG)UDJHQGHU1HEHQZLUNXQJHQZLH2QXQG2II7DUJHW(IIHNWHGHU*HQRPH(GLWLQJ6\VWHPH
VHOEVWIDOOVSH]LILVFKDE]XNOlUHQ
7URW]GLHVHU+HUDXVIRUGHUXQJHQYHUVSULFKWGLHODQJJHKHJWH$XVVLFKW©.UDQNKHLWDQGHU:XU]HO
]XSDFNHQª (FNKDUGW 6  HLQHHUK|KWH0RWLYDWLRQ ]XU)RUWVHW]XQJGHU)RUVFKXQJV
DNWLYLWlWHQ6HLWHLQLJHQ-DKUHQZLUGHLQhEHUJDQJ]XHLQHULPPHUPHKUSHUVRQDOLVLHUWHQ0H
GL]LQLGHQWLIL]LHUW0DWKXU	6XWWRQ9RJHQEHUJ,VDDFVRQ%DUDVK	3XUVHOGHVVHQ
,PSOLNDWLRQHQQDFKZLHYRUXQJHZLVVVLQG3HUVRQDOLVLHUWHVRPDWLVFKH*HQWKHUDSLHN|QQWHDOV
7HLOGDYRQJHVHKHQZHUGHQGDYLHOH7KHUDSLHQIUHLQHHUIROJUHLFKH%HKDQGOXQJLQGLYLGXDOLVLHUW
ZHUGHQN|QQHQ]%%HKDQGOXQJHQPLW&$57=HOOHQ
+HUDXVIRUGHUXQJHQ GHU )LQDQ]LHUXQJ PVVHQ JHVHOOVFKDIWOLFK GLVNXWLHUW XQG SROLWLVFK JHO|VW
ZHUGHQ$EKLOIHN|QQWHKLHUHLQH©0DVVHQSURGXNWLRQªGHU0HGLNDPHQWHVHLQZHOFKHYLHOIDFK
DQJHVWUHEWZLUGDEHUGHU3HUVRQDOLVLHUXQJHQWJHJHQJHVHW]WHUVFKHLQW'HUILQDQ]LHOOH,QWHUHV
VHQDXVJOHLFK]ZLVFKHQ+HUVWHOOHUILUPHQXQGGHQ.UDQNHQNDVVHQLVW]HQWUDO+LHUJLOWHVHLQHQ
.RPSURPLVV ]ZLVFKHQ GHP RIW OLPLWLHUWHQ %XGJHW GHU .DVVHQ HLQHUVHLWV XQG GHQ |NRQRPL
VFKHQ,QWHUHVVHQGHU8QWHUQHKPHQDQGHUHUVHLWV]XILQGHQXPHLQHQP|JOLFKVWEUHLWHQ=XJDQJ
]XU VRPDWLVFKHQ*HQWKHUDSLH IU DOO MHQH ]XHUP|JOLFKHQ IU GLHGLHVH7KHUDSLHQQRWZHQGLJ
VLQG
$NWXHOOOlVVWVLFKNHLQHVHUL|VH(LQVFKlW]XQJYRUQHKPHQLQZLHIHUQGLHGHU]HLWLJKRKHQ(UZDU
WXQJHQDQGLHVRPDWLVFKH*HQWKHUDSLHJHUHFKWIHUWLJWVLQGRGHUQLFKW:lKUHQGQHXH0|JOLFK
NHLWHQGLHPLWGHU(QWGHFNXQJYRUDOOHPYRQ&5,635HLQKHUJHKHQ3RWHQ]LDOHIU)RUVFKXQJ
XQG7KHUDSLHHU|IIQHQIHKOHQ]XP7HLOKDQGIHVWHNOLQLVFKH(UJHEQLVVHKLQVLFKWOLFK:LUNVDPNHLW
XQGODQJIULVWLJHU1HEHQXQG)ROJHZLUNXQJHQ(UIROJHLQ)RUPYRQ0HGLNDPHQWHQGHUVRPDWL
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6RPDWLVFKH*HQWKHUDSLHXQG*HQRPH(GLWLQJ 
VFKHQ*HQWKHUDSLH]HLJHQVLFKYRUDOOHPEHLPRQRJHQHQ(UNUDQNXQJHQ ,P*HJHQVDW]GD]X
VLQG EHL YLHOHQ SRO\JHQHQ (UNUDQNXQJHQ 8UVDFKH XQG .DXVDOLWlWHQ QRFK QLFKW DXVUHLFKHQG
XQWHUVXFKW +LHU NDQQ&5,635 GXUFK VHLQH YHUJOHLFKVZHLVH NRVWHQJQVWLJH 9HUZHQGXQJ DOV
)RUVFKXQJVLQVWUXPHQWLQGHU*UXQGODJHQIRUVFKXQJ]XHLQHPEHVVHUHQ9HUVWlQGQLVEHLWUDJHQ
$XFKZHQQHLQHILQDOH%HXUWHLOXQJGHU0|JOLFKNHLWHQGHV*HQRPH(GLWLQJVIUGLHVRPDWLVFKH
*HQWKHUDSLH QRFK QLFKW P|JOLFK LVW VROOWHQ SRWHQ]LHOOH .RQWURYHUVHQ EHUHLWV KHXWH GLVNXWLHUW
ZHUGHQ'HVKDOELVWKLHUHLQH(LQEH]LHKXQJP|JOLFKVWEUHLWHU*HVHOOVFKDIWVEHUHLFKHUDWVDP
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 .HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ
Alexander Lang und Erich Griessler 
.XU]	NQDSS
x 'LH.HLPEDKQLVWGLH=HOOOLQLHGLHVLFKLQGHUHPEU\RQDOHQ(QWZLFNOXQJYRQGHUEHIUXFKWHWHQ(L]HOOH]XGHQ.HLP
]HOOHQ(L]HOOHQ6SHUPLHQGHV0HQVFKHQHQWZLFNHOW.HLP]HOOHQHQWKDOWHQGDV(UEJXWGDVDQGLH1DFKNRPPHQ
ZHLWHUJHJHEHQZHUGHQNDQQ
x .HLPEDKQWKHUDSLH YHUlQGHUW JH]LHOW GLH '1$ LQ GHQ .HLP]HOOHQ RGHU GHP (PEU\R 'LH JHQWHFKQLVFK KHUYRU
JHUXIHQHQ 9HUlQGHUXQJHQ ILQGHQ VLFK GDQQ LP .LQG XQG N|QQHQ DXFK DQ GHVVHQ 1DFKIDKUHQ ZHLWHUYHUHUEW
ZHUGHQ
x 6LHN|QQWH]XU9HUPHLGXQJGHU:HLWHUJDEHYRQJHQHWLVFKEHGLQJWHQ.UDQNKHLWHQHLQJHVHW]WZHUGHQZREHLLQVEH
VRQGHUHPRQRJHQH(UNUDQNXQJHQLP=HQWUXPGHU)RUVFKXQJVWHKHQ
x 'DUEHUKLQDXVZHUGHQGLH2SWLPLHUXQJGHUPHQVFKOLFKHQ/HLVWXQJVIlKLJNHLWXQGGLH+HUVWHOOXQJYRQ.UDQNKHLWV
UHVLVWHQ]HQDOVSRWHQ]LHOOH]XNQIWLJH(LQVDW]]ZHFNHYRQ.HLPEDKQHLQJULIIHQJHVHKHQ
*HQHWLVFK EHGLQJWH .UDQNKHLWHQ ZHUGHQ GXUFK EHVWLPPWH *HQYDULDQWHQ KHUYRUJHUXIHQ 6LQG
GLH.HLP]HOOHQHLQHV0HQVFKHQGDYRQEHWURIIHQVRN|QQHQGLHVH LP=XJHGHU)RUWSIODQ]XQJ
DQ1DFKNRPPHQZHLWHUJHJHEHQZHUGHQ±PDQVSULFKWLQGLHVHP)DOOYRQ(UENUDQNKHLWHQ-H
QDFK$UW GHUJHQHWLVFKHQ9HUlQGHUXQJXQGGHUHQ9HUHUEXQJVZHJ LVW GLH:DKUVFKHLQOLFKNHLW
GDVVGLH1DFKNRPPHQGLH0XWDWLRQLQVLFKWUDJHQRGHUGLH.UDQNKHLWEHLLKQHQDXVEULFKWXQ
WHUVFKLHGOLFKKRFKVLHKH,QIRER[
6FKlW]XQJHQJHKHQYRQEHU¶XQWHUVFKLHGOLFKHQPRQRJHQHQ(UNUDQNXQJHQDXV=ZDU
VLQG YRQ HLQ]HOQHQ(UENUDQNKHLWHQ KlXILJ QXU UHODWLY ZHQLJH ,QGLYLGXHQ EHWURIIHQ LQ 6XPPH
OHLGHQ MHGRFK YLHOH 3HUVRQHQ DQ HLQHU VROFKHQ :RUOG +HDOWK 2UJDQL]DWLRQ D 5XQG
GHU1HXJHERUHQHQZHLVHQHLQHJHQHWLVFKEHGLQJWH(UNUDQNXQJDXIGLHVLFKELVLQV
/HEHQVMDKU PDQLIHVWLHUW GDEHL VLQG PXOWLIDNWRULHOO JHQHWLVFK PLWEHGLQJWH .UDQNKHLWHQ HLQJH
VFKORVVHQ9RQPRQRJHQHQ(UNUDQNXQJHQVLQGUXQGDOOHU1HXJHERUHQHQEHWURIIHQYRQ
FKURPRVRPDOHQ 9HUlQGHUXQJHQ UXQG  %DLUG $QGHUVRQ 1HZFRPEH 	 /RZU\ 
(UENUDQNKHLWHQVLQGPLWXQWHUVFKLHGOLFKHQN|USHUOLFKHQ6\PSWRPHQXQG$XVZLUNXQJHQIUGLH
%HWURIIHQHQGHUHQ$QJHK|ULJHGDV*HVXQGKHLWVV\VWHPXQGGLH*HVHOOVFKDIWYHUEXQGHQ0DQ
FKHJHQHWLVFKEHGLQJWH(UNUDQNXQJHQIKUHQ]XP7RGGHVEHWURIIHQHQ.LQGHV$QGHUHJHKHQ
PLWPLWXQWHU VFKPHU]KDIWHQ*HEUHFKHQ XQG(LQVFKUlQNXQJHQ HLQKHU GLH QXU V\PSWRPDWLVFK
EHKDQGHOW ZHUGHQ N|QQHQ EHLVSLHOVZHLVH GLH 6FKPHWWHUOLQJVNUDQNKHLW EHL GHU GLH +DXW GHU
%HWURIIHQHQ lXVVHUVW YHUOHW]OLFK LVW /DLPHU 3URGLQJHU 	 %DXHU  RGHU GLH 'X
FKHQQH0XVNHOG\VWURSKLH EHL GHU HLQ IRUWVFKUHLWHQGHU 0XVNHOVFKZXQG ]XQlFKVW ]X %HZH

*HVXQGKHLWXQG.UDQNKHLWVRZLHHEHQVR(UENUDQNKHLWHQRGHU%HKLQGHUXQJHQVLQGLPPHUDXFKVR]LDONRQVWUXLHUWXQG
KLVWRULVFK ZDQGHOEDU VLQG YHUNQSIW PLW 1RUPDOLWlWVYRUVWHOOXQJHQ GHP PHGL]LQLVFKHQ :LVVHQ XQG VR]LRSROLWLVFKHQ
:HUWHV\VWHPHQ9RQJHQHWLVFKHQ3UlGLVSRVLWLRQHQXQGGDUDXVIROJHQGHQ6\PSWRPHQEHWURIIHQH3HUVRQHQXQG*UXS
SHQEHXUWHLOHQVLFKPLWXQWHUQLFKWDOV©NUDQNªVRQGHUQVHKHQGDULQHLQHQIUVLHQRUPDOHQ=XVWDQGGHUQXUYRQHLQHU
JHVHOOVFKDIWOLFKHQ1RUPDEZHLFKW)OLFN.DVWO6±6FKURHU	:LOGH:HQQLP)ROJHQGHQYRQ
(UENUDQNKHLWRGHUJHQHWLVFKEHGLQJWHQ(UNUDQNXQJHQJHVSURFKHQZLUGVRIROJWGLHVPHGL]LQLVFKHQ'HILQLWLRQHQ'LHVH
SUDJPDWLVFKH=XVFKUHLEXQJ VROO QLFKW LPSOL]LHUHQ GDVV GLHPHGL]LQLVFKH6LFKW LPPHU DXFK GLH VXEMHNWLYH(UIDKUXQJ
DOOHU0HQVFKHQZLGHUVSLHJHOWVLHKH$EVFKQLWW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
JXQJVHLQVFKUlQNXQJHQXQGGDQQ]XP7RG IKUW <LX	.RUQEHUJ'LHHUEOLFKEHGLQJWH
6WRIIZHFKVHOHUNUDQNXQJ3KHQ\ONHWRQXULHZLHGHUXPNDQQEHL IUKHU'LDJQRVHGLUHNWQDFKGHU
*HEXUWGXUFKHLQHHQWVSUHFKHQGH(UQlKUXQJEHKDQGHOWZHUGHQHLQHQRUPDOH(QWZLFNOXQJXQG
/HEHQVHUZDUWXQJ VLQGGDQQP|JOLFK YDQ:HJEHUJHW DO $QGHUH(UENUDQNKHLWHQZLH
HWZD&KRUHD+XQWLQJWRQWUHWHQHUVWLP(UZDFKVHQHQDOWHUDXIXQGIKUHQ]XVFKZHUZLHJHQGHQ
.UDQNKHLWVV\PSWRPHQXQGHLQHUYHUNU]WHQ/HEHQV]HLW%DWHV
,QIRER['LHPHQVFKOLFKH.HLPEDKQXQG(UENUDQNKHLWHQ
$OV .HLPEDKQ ZLUG GLH =HOOOLQLH EH]HLFKQHW GLH LQ GHU EHIUXFKWHWHQ (L]HOOH =\JRWH ]X .HLP]HOOHQ GHV 0HQVFKHQ
ZHUGHQ (L]HOOHQ 6SHUPLHQ ,Q GHU HPEU\RQDOHQ (QWZLFNOXQJ ZHUGHQ 8UNHLP]HOOHQ YRQ GHQ VRPDWLVFKHQ =HOOHQ
JHWUHQQW GLHVH 8UNHLP]HOOHQ GLIIHUHQ]LHUHQ VLFK VSlWHU LQ .HLP]HOOHQ DXV .HLP]HOOHQ EHLQKDOWHQ GLH YROOVWlQGLJH
JHQHWLVFKH ,QIRUPDWLRQGLHDQGLHQlFKVWH*HQHUDWLRQZHLWHUJHJHEHQZHUGHQNDQQ0OOHU	+DVVHO6±

-H QDFKGHP RE HLQ HLQ]HOQHV*HQ RGHU GDV =XVDPPHQVSLHO PHKUHUHU *HQH IU HLQH (UNUDQNXQJ XUVlFKOLFK VLQG
ZHUGHQ PRQRJHQH RGHU SRO\JHQH (UENUDQNKHLWHQ XQWHUVFKLHGHQ %HL DXWRVRPDOHQ (UNUDQNXQJHQ OLHJW GDV HQW
VSUHFKHQGH*HQDXI HLQHP$XWRVRP 1LFKW*HVFKOHFKWVFKURPRVRP EHL HLQHU JRQRVRPDOHQ(UNUDQNXQJDXI HLQHP
*RQRVRP*HVFKOHFKWVFKURPRVRPEHL/HW]WHUHQVLQGLQVEHVRQGHUH;FKURPRVRPDOH(UNUDQNXQJHQYRQ%HGHXWXQJ
'DUEHU KLQDXV JLEW HVPLWRFKRQGULDOH (UENUDQNKHLWHQ GLH QXU EHU GLH0XWWHU YHUHUEW ZHUGHQ 9LHOH (UNUDQNXQJHQ
HQWVWHKHQDXVHLQHP=XVDPPHQVSLHOYRQJHQHWLVFKHQ)DNWRUHQXQG8PZHOWHLQIOVVHQGLHJHQDXHQ=XVDPPHQKlQJH
VLQG KlXILJ XQNODU7UHWHQ JHQHWLVFKH9HUlQGHUXQJHQ LQ GHU.HLP]HOOH RGHU GHU (PEU\RQDOHQWZLFNOXQJ VSRQWDQ DXI
ZLUGYRQde novo0XWDWLRQJHVSURFKHQ
:HLWHUJDEHXQG$XIWUHWHQYRQ(UENUDQNKHLWHQKlQJHQGDYRQDEREGLH9HUHUEXQJGHV*HQVUH]HVVLYRGHUGRPLQDQW
HUIROJW5H]HVVLYH(UENUDQNKHLWHQ ]%3KHQ\ONHWRQXULHRGHU]\VWLVFKH)LEURVHVLQGGLHKlXILJVWHQ(UENUDQNKHLWHQ
6LH PDQLIHVWLHUHQ VLFK LP 3KlQRW\S IDOOV EHLGH &KURPRVRPHQ GLHVHOEH *HQPXWDWLRQ EHVLW]HQ KRPR]\JRW EHL
0XWDWLRQ DXI QXU HLQHP &KURPRVRP KHWHUR]\JRW QLFKW 5H]HVVLYH (UENUDQNKHLWHQ N|QQHQ DXIWUHWHQ ZHQQ EHLGH
(OWHUQWHLOH]XPLQGHVWEHUHLQHQWVSUHFKHQGPXWLHUWHV*HQYHUIJHQGLH:DKUVFKHLQOLFKNHLW IUHLQH(UNUDQNXQJGHV
.LQGHVEHWUlJWGDQQ,VWHLQ(OWHUQWHLOVHOEVWHUNUDQNWYHUIJWDOVREHUGLH0XWDWLRQDXIEHLGHQ&KURPRVRPHQLVW
GLH:DKUVFKHLQOLFKNHLWK|KHU%HLGRPLQDQWHQ(UENUDQNKHLWHQ]%&KRUHD+XQWLQJWRQUHLFKWGLH0XWDWLRQGHV*HQV
DXIHLQHP&KURPRVRPEHUHLWVDXVXP]XHUNUDQNHQ%HLHLQHP(OWHUQWHLOPLWHLQHPHQWVSUHFKHQGHQ*HQEHVWHKWHLQH
SUR]HQWLJH:DKUVFKHLQOLFKNHLWGDVVGDV.LQGHUNUDQNW*UDZ6±

'LH.HLPEDKQWKHUDSLH VWHOOWHLQHQZHLWJHKHQGWKHRUHWLVFKHQ$QVDW]]XU9HUKLQGHUXQJYRQ(UE
NUDQNKHLWHQGDU%LVODQJJLEWHVQXUHLQHQEHVWlWLJWHQDP0HQVFKHQGXUFKJHIKUWHQNOLQLVFKHQ
9HUVXFKHLQHU.HLPEDKQWKHUDSLHPLWWHOV*HQRPH(GLWLQJVLHKH$EVFKQLWW0HKUHUH/D
ERUYHUVXFKH PLW PHQVFKOLFKHQ (PEU\RQHQ ZXUGHQ XQWHU $QZHQGXQJ YRQ *HQRPH (GLWLQJ
9HUIDKUHQEHUHLWVGXUFKJHIKUW'LH9HUlQGHUXQJGHU.HLPEDKQYRQ7LHUHQZXUGHGHPJHJHQ
EHU EHUHLWV KlXILJHU XQG XPIDVVHQGHU YRUJHQRPPHQ ZDV GLH 0|JOLFKNHLWHQ XQG *UHQ]HQ
VRZLHGLHELRPHGL]LQLVFKHQ+HUDXVIRUGHUXQJHQGHUDUWLJHU8QWHUIDQJHQDXI]HLJW±VRHWZDZLH
EHUHLWVHU|UWHUWLP%HUHLFKGHU;HQRWUDQVSODQWDWLRQ.DSLWHO

 6WDQG -DQXDU  (LQH$XVQDKPH VWHOOHQ NOLQLVFKH 9HUVXFKHPLW0LWRFKRQGULHQ(UVDW]WKHUDSLHQ GDU VLHKH$E
VFKQLWW
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
9RUGHP+LQWHUJUXQGELRWHFKQRORJLVFKHUXQGZLVVHQVFKDIWOLFKHU(QWZLFNOXQJHQ LQVEHVRQGHUH
GHU(QWVFKOVVHOXQJGHVPHQVFKOLFKHQ*HQRPVXQG0HWKRGHQGHV*HQRPH(GLWLQJV LVWGLH
.HLPEDKQWKHUDSLH HUQHXW ]X HLQHP'LVNXVVLRQVWKHPD JHZRUGHQ %RVOH\ HW DO  'HXW
VFKHU(WKLNUDW'(5D/DQSKLHU8UQRY+DHFNHU:HUQHU	6PROHQVNL 1DWLRQDOH
(WKLNNRPPLVVLRQLP%HUHLFKGHU+XPDQPHGL]LQ1(.*HUDGHZHLOGLHJHQHWLVFKH9HU
lQGHUXQJ±DQGHUVDOVEHLGHUVRPDWLVFKHQ*HQWKHUDSLH±QLFKWQXUGDVEHKDQGHOWH,QGLYLGXXP
EHWULIIW VRQGHUQDOOHZHLWHUHQ1DFKNRPPHQXQGGDPLW GDV*HQRPGHU0HQVFKKHLW VLQGGLH
%HGHQNHQJUDYLHUHQGHU2UPRQGHWDO6hEHUGHQ(LQVDW]]XU3UlYHQWLRQJHQH
WLVFKEHGLQJWHU(UNUDQNXQJHQKLQDXVGUHKWVLFKGLH'HEDWWHDXFKXPGLHSRWHQ]LHOOH9HUZHQ
GXQJYRQ.HLPEDKQWKHUDSLH]XU9HUEHVVHUXQJRGHU2SWLPLHUXQJGHV.|USHUVGHPVRJHQDQQ
WHQ+XPDQ(QKDQFHPHQW
,QIRER[=ZHL(UENUDQNKHLWHQ0XNRYLV]LGRVHXQG&KRUHD+XQWLQJWRQ
'LH Mukoviszidose RGHU zystische Fibrose LVW PLW HLQHP $XIWUHWHQ EHL HWZD HLQHU YRQ  /HEHQGJHEXUWHQ GLH
KlXILJVWH(UENUDQNKHLW LQGHU6FKZHL] .RUWHQHWDO 6LH LVWPRQRJHQGXUFKGLH0XWDWLRQHQGHV&)75*HQV
KHUYRUJHUXIHQ XQG ZLUG DXWRVRPDOUH]HVVLYH YHUHUEW %HLGH (OWHUQ PVVHQ IU GLH JHQHWLVFKH 0XWDWLRQ ]XPLQGHVW
KHWHUR]\JRWVHLQGDPLWHV]XHLQHU(UNUDQNXQJNRPPHQNDQQ0XNRYLV]LGRVHLVWHLQH6WRIIZHFKVHOHUNUDQNXQJEHLGHU
GLH %LOGXQJ YRQ'UVHQVHNUHWHQ QLFKW QRUPDO IXQNWLRQLHUW ZRGXUFK HV ]X 9HUVFKOHLPXQJHQ GHU$WHPZHJH XQG GHV
9HUGDXXQJVWUDNWHVNRPPW'LHVH IKUHQ]XYHUPHKUWHQ(UNUDQNXQJHQGHU$WHPZHJH6FKlGLJXQJHQGHU/XQJHXQG
9HUGDXXQJVVW|UXQJHQ'LH(UNUDQNXQJNDQQLPPHUEHVVHUEHKDQGHOWZHUGHQXQGGLH/HEHQVHUZDUWXQJKDWVLFKLQGHQ
OHW]WHQ -DKU]HKQWHQ HUK|KW WURW]GHP OLHJW VLH LQ HQWZLFNHOWHQ /lQGHUQ PLW HLQHP0HGLDQ YRQ  -DKUHQ XQWHU GHU
DOOJHPHLQHQ/HEHQVHUZDUWXQJ6LHLVWQLFKWKHLOEDUXQGYHUOlXIWOHW]WHQGOLFKW|GOLFK(OERUQ
Chorea Huntington LVWHLQHPRQRJHQHDXWRVRPDOGRPLQDQWYHUHUEWHW|GOLFKHQHXURORJLVFKH(UNUDQNXQJ6LHZLUGDXI
HLQH0XWDWLRQGHV*HQVHuntingtin +77]XUFNJHIKUW&KRUHD+XQWLQJWRQKDWHLQH ,Q]LGHQ]UDWHYRQZHOWZHLWHWZD
SHU3HUVRQHQLP-DKUZREHLGLHVH5DWHPLWLQ(XURSD1RUGDPHULNDXQG$XVWUDOLHQK|KHULVW3ULQJV
KHLPHWDO&KRUHD+XQWLQJWRQEULFKWPHLVW UXQGXPGDV/HEHQVMDKUDXV6\PSWRPHVLQGXQWHUDQGHUHP
6W|UXQJHQGHV*HGlFKWQLVVHV9HUlQGHUXQJHQ GHU3HUV|QOLFKNHLW XQGDXFK%HZHJXQJVVW|UXQJHQ3DWLHQWLQQHQXQG
3DWLHQWHQ VWHUEHQ HWZD  ELV  -DKUH QDFK .UDQNKHLWVDXVEUXFK 'LH 6\PSWRPH N|QQHQ ]ZDU JHPLOGHUW GDV
9RUDQVFKUHLWHQGHU.UDQNKHLWNDQQMHGRFKQLFKWJHVWRSSWZHUGHQ%DWHV*UDZ6±
,QGHQIROJHQGHQ$EVFKQLWWHQZHUGHQP|JOLFKH$QZHQGXQJHQGHU.HLPEDKQWKHUDSLHXQGGDPLW
YHUNQSIWH&KDQFHQDEHUDXFKPHGL]LQLVFKH+HUDXVIRUGHUXQJHQXQG5LVLNHQVRZLHHWKLVFKH
XQGVR]LDOH%HGHQNHQHUOlXWHUW/HVHULQQHQXQG/HVHUGLHPLWGHP7KHPDJUXQGVlW]OLFKYHU
WUDXW VLQG N|QQHQ VLFK GLUHNW PLW $EVFKQLWW  XQG GHU %HGHXWXQJ YRQ *HQRPH (GLWLQJ
9HUIDKUHQIUGLH.HLPEDKQWKHUDSLHEHVFKlIWLJHQ'LH$XVIKUXQJHQZHUGHQXPGLH3HUVSHN
WLYHGHU6WDNHKROGHUHUJlQ]WGLHDQHLQHP:RUNVKRSLP2NWREHULQ%HUQWHLOJHQRPPHQ
KDEHQVLHKH$EVFKQLWW'HUHWKLVFKH'LVNXUVZLUGYRQ+DUUHUHWDOLQ.DSLWHOGHVYRU
OLHJHQGHQ%HULFKWHVLP'HWDLODQDO\VLHUWGLHUHFKWOLFKHQ5DKPHQEHGLQJXQJHQYRQ*UXEHUXQG
6RPPHULQ.DSLWHOLQVEHVRQGHUH$EVFKQLWWHU|UWHUWXQGGLVNXWLHUW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 $QZHQGXQJHQXQG&KDQFHQGHU.HLPEDKQWKHUDSLH
'LH.HLPEDKQWKHUDSLH]LHOWGDUDXIDE*HQHLQGHQ.HLP]HOOHQJH]LHOW]XYHUlQGHUQXPVRPLW
GLH:HLWHUJDEHXQGGDV$XIWUHWHQEHVWLPPWHU*HQYDULDQWHQ]XYHUKLQGHUQ ,P=XJHGHU)RUW
SIODQ]XQJZUGHQXQHUZQVFKWH*HQYDULDQWHQLQGHU'1$GHUEHIUXFKWHWHQ(L]HOOHRGHUEHUHLWV
]XYRULQGHU'1$GHU.HLP]HOOHQYHUlQGHUWZHUGHQ9HUIJHQGLH(OWHUQEHUJHQHWLVFKH$QOD
JHQGLHDQGDV.LQGZHLWHUJHJHEHQZHUGHQXQG]XHLQHU(UNUDQNXQJIKUHQZUGHQN|QQWH
GXUFK HLQH GHUDUWLJH 9RUJDQJVZHLVH GLHVH 9HUHUEXQJ XQWHUEXQGHQ ZHUGHQ 'DV .LQGZUGH
QLFKWPHKU EHU GLH JHQHWLVFKH0XWDWLRQ YHUIJHQ ZlUH YRU GLHVHU JHQHWLVFKHQ (UNUDQNXQJ
JHVFKW]WXQGN|QQWHGLHVHDXFKQLFKWPHKUZHLWHUYHUHUEHQ'LH.HLPEDKQWKHUDSLHEDVLHUW±
DQGHUVDOVDQGHUH0HWKRGHQGHU5HSURGXNWLRQVPHGL]LQZLH3UlLPSODQWDWLRQVRGHU3UlQDWDO
GLDJQRVWLNVLHKH,QIRER[±ZHQLJHUDXIGHP3ULQ]LSGHU$XVZDKOHLQHVJHVXQGHQ(PEU\RV
DOVYLHOPHKUDXIGHP3ULQ]LSGHUJH]LHOWHQ+HUVWHOOXQJHLQHVJHVXQGHQ(PEU\RV*OHLFK]HLWLJ
ZLUGDQJHQRPPHQGDVVDXFKGLH.HLPEDKQWKHUDSLH9HUIDKUHQGHU3UlLPSODQWDWLRQVGLDJQRVWLN
3,'QXW]HQZUGHQXPLKUH:LUNVDPNHLWYRUGHP%HJLQQHLQHU6FKZDQJHUVFKDIW]XEHUSU
IHQ,VKLL
,QIRER[5HSURGXNWLRQVPHGL]LQXQGGLH9HUKLQGHUXQJYRQJHQHWLVFKHQ3UlGLVSRVLWLRQHQ
'LH5HSURGXNWLRQVPHGL]LQEHVFKlIWLJWVLFKPLW)UDJHQGHU)RUWSIODQ]XQJGHU)HUWLOLWlWVRZLHGHUXQWHUVWW]WHQ+HUEHL
IKUXQJYRQ6FKZDQJHUVFKDIWHQXQG*HEXUWHQHWZDGXUFKNQVWOLFKH%HIUXFKWXQJ,QYLWUR)HUWLOLVDWLRQ,9),P=XJH
GHUNQVWOLFKHQ%HIUXFKWXQJNDQQGLH'1$GHU LP/DERUHU]HXJWHQ(PEU\RQHQYRUGHP(LQVHW]HQ LQGHQ0XWWHUOHLE
DQDO\VLHUW ZHUGHQ :LVFKPDQQ  'LHVH 3UlLPSODQWDWLRQVGLDJQRVWLN 3,' NDQQ DXFK IU GLH ,GHQWLILNDWLRQ
JHQHWLVFKEHGLQJWHU(UNUDQNXQJHQHLQJHVHW]WZHUGHQXD IU0XNRYLV]LGRVH7KDODVVlPLHRGHU&KRUHD+XQWLQJWRQ
'LH GLDJQRVWLVFKHQ 0|JOLFKNHLWHQ KDEHQ VLFK LQ GHQ OHW]WHQ -DKUHQ GXUFK QHXH *HQ6HTXHQ]LHUXQJVWHFKQRORJLHQ
HUZHLWHUW /HH&KRZ<HXQJ	+R9RQGHQEOLFKHUZHLVHPHKUHUHQ LP/DERUHU]HXJWHQ(PEU\RQHQN|QQHQ
GDQQMHQHLQGLH*HElUPXWWHUHLQJHEUDFKWZHUGHQGLHQLFKWEHUGLHXQHUZQVFKWH*HQYDULDQWHYHUIJHQ
%HL 9RUOLHJHQ HLQHU 6FKZDQJHUVFKDIW N|QQHQPLWWHOV LQYDVLYHU XQG QLFKW LQYDVLYHU 9HUIDKUHQ GHU 3UlQDWDOGLDJQRVWLN
31' HEHQIDOOV GHU =XVWDQG XQWHUVFKLHGOLFKH&KDUDNWHULVWLND RGHU DXFK JHQHWLVFKH 3UlGLVSRVLWLRQHQ GHV (PEU\RV
HUNDQQWZHUGHQHWZDREHLQHHUK|KWH:DKUVFKHLQOLFKNHLWIU7ULVRPLHYRUOLHJW:lKUHQGGDQQEHLHLQLJHQ(UNUDQ
NXQJHQ *HEXUWVYRUNHKUXQJHQ JHWURIIHQ RGHU HUVWH 7KHUDSLHQ JHVWDUWHW ZHUGHQ N|QQHQ EHL DQGHUHQ QLFKW WKHUD
SLHUEDUHQJHQHWLVFKEHGLQJWHQ=XVWlQGHQRGHU(UNUDQNXQJHQQDFK %HUDWXQJGHU(OWHUQPLWXQWHU6FKZDQJHUVFKDIWV
DEEUFKH YRUJHQRPPHQ ZHUGHQ 0OOHU 	 +DVVHO  6 ± 'LHVH ]LHOJHULFKWHWHQ$XVZDKOYHUIDKUHQ YRQ
(PEU\RQHQVLQGDXVXQWHUVFKLHGOLFKHQ*UQGHQXPVWULWWHQVLHKH$EVFKQLWW

(LQJULIIHPLW*HQRPH(GLWLQJN|QQWHQDQYHUVFKLHGHQHQ6WHOOHQGHU.HLPEDKQHLQJUHLIHQXQG
IUXQWHUVFKLHGOLFKH=ZHFNHJHQXW]WZHUGHQ'LHVHZHUGHQLP)ROJHQGHQNXU]HU|UWHUWEHYRU
GDQQDXIGLHGDPLWYHUEXQGHQHQ+HUDXVIRUGHUXQJHQXQG5LVLNHQHLQJHJDQJHQZLUG
 $QVlW]HGHU.HLPEDKQWKHUDSLH
,P =HQWUXP GHU 'HEDWWH UXQG XP .HLPEDKQWKHUDSLH VWHKHQ JHQWHFKQLVFKH (LQJULIIH LQ GHQ
(PEU\R LQHLQHP IUKHQ6WDGLXPGHU(QWZLFNOXQJ0LWWHOVNQVWOLFKHU%HIUXFKWXQJZUGHQ LP
/DERU(in vitro)(PEU\RQHQKHUJHVWHOOWZHUGHQGLHGDQQJHQWHFKQLVFKYHUlQGHUWZHUGHQN|QQ
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
WHQ %HLP(LQVDW] YRQ*HQRPH(GLWLQJZLUG GDV HQWVSUHFKHQGH*HQRPH(GLWLQJ6\VWHP ± LQ
9HUVXFKHQGHU]HLW]XPHLVW&5,635&DVXQGHLQH'1$9RUODJH±PLWWHOV0LNURLQMHNWLRQ LQGLH
=\JRWHQ HLQJHEUDFKW'DV*HQRPH(GLWLQJ6\VWHP YHUlQGHUWH GDQQ HQWVSUHFKHQG VHLQHU 3UR
JUDPPLHUXQJGLH'1$GHUEHKDQGHOWHQ(PEU\RQHQ1DFKHLQLJHQ7DJHQGHUZHLWHUHQ(QWZLFN
OXQJGHU(PEU\RQHQZUGHQLKQHQHLQ]HOQH=HOOHQHQWQRPPHQXQGPLW9HUIDKUHQGHU3,'DQDO\
VLHUWZHUGHQ'DPLWZUGHEHUSUIWREGLH9HUlQGHUXQJGHVHQWVSUHFKHQGHQ*HQVHUIROJUHLFK
ZDUXQGGLH(PEU\RQHQVLFKQRUPDOHQWZLFNHOQ'LHSDVVHQGHQ(PEU\RQHQN|QQWHQGDQQLQGLH
*HElUPXWWHUHLQJHVHW]WZHUGHQZRVLHQDFK LKUHU(LQQLVWXQJKHUDQUHLIHQZUGHQ,VKLLE
9DVVHQDHWDO
'DQHEHQEHVWHKHQZHLWHUH(LQJULIIVP|JOLFKNHLWHQ LQGLH.HLPEDKQEHUGLH.HLP]HOOHQRKQH
GDVVGLUHNWH(LQJULIIH LQGLH(PEU\RQHQYRUJHQRPPHQZHUGHQPVVWHQ6RN|QQWHQHQWQRP
PHQH(L]HOOHQDQDO\VLHUWXQGEHL9RUOLHJHQHLQHUJHQHWLVFKHQ3UlGLVSRVLWLRQJHQWHFKQLVFKYHU
lQGHUWZHUGHQ'LHVHU$QVDW]N|QQWHEHLPLWRFKRQGULDOHQ(UENUDQNKHLWHQHLQJHVHW]WZHUGHQ
GLHDXIJUXQGYRQ0XWDWLRQHQLQGHU'1$LQGHQ0LWRFKRQGULHQHQWVWHKHQ'DEHLP0HQVFKHQ
0LWRFKRQGULHQQXUEHUGLH(L]HOOHQLFKWDEHUEHUGLH6SHUPLHQZHLWHUJHJHEHQZHUGHQZHU
GHQGLHVH(UNUDQNXQJHQQXUEHUGLH0XWWHUYHUHUEW5HGG\HWDO'LH.HLPEDKQWKHUD
SLHNDQQHEHQVREHLGHQ.HLP]HOOHQGHV0DQQHVDQVHW]HQ$XVVSHUPDWRJRQLDOHQ6WDPP]HO
OHQ 6SHUPDWRJRQLDO 6WHP&HOOV 66&V HQWVWHKHQ LQ GHQ+RGHQ6SHUPLHQ0LWWHOV*HQRPH
(GLWLQJN|QQWHQ66&VGLH]XYRUPLWWHOV+RGHQELRSVLHHQWQRPPHQZXUGHQ]LHOJHULFKWHWYHUlQ
GHUWZHUGHQ'LHPRGLIL]LHUWHQ66&VZUGHQGDQQ]XUFN LQGLH+RGHQYHUSIODQ]WZRVLHGLH
HQWVSUHFKHQG©NRUULJLHUWHQª6SHUPLHQKHUDXVELOGHQN|QQWHQ0XOGHUHWDO%HLGLHVHP
$QVDW]LVWQRFKXQNODUZLHVLFKHUJHVWHOOWZHUGHQNDQQGDVVGLH66&VZHOFKHGLHEHIUXFKWHQ
GHQ6SHUPLHQKHUYRUEULQJHQ LQ MHGHP)DOOEHUGLHHUZQVFKWHJHQHWLVFKH0RGLILNDWLRQYHU
IJHQ
'LH0LWRFKRQGULHQ(UVDW]WKHUDSLHVWHOOWHLQHQZHLWHUHQ(LQJULII LQGLH.HLPEDKQGDU 'DUQRYVN\
GHUEHUHLWVLQHLQHPJHULQJHQ$XVPDVVNOLQLVFKXPJHVHW]WZXUGH'DPLWVLQGMHGRFKQXU
VHKU VSH]LILVFKH VHOWHQ DXIWUHWHQGH 0LWRFKRQGULRSDWKLHQ YHUKLQGHUEDU LQGHP PLWRFKRQGULDOH
'1$HLQHU6SHQGHULQJHQXW]WZLUG0LWRFKRQGULDOH(UENUDQNKHLWHQHQWVWHKHQDXIJUXQGYRQ0XWD
WLRQHQLQGHUPLWRFKRQGULDOHQ'1$PW'1$XQGZHUGHQQXUEHUGLH0XWWHUZHLWHUJHJHEHQ6LH
]HLJHQVLFKLQXQWHUVFKLHGOLFKHQ6FKZHUHJUDGHQXQG(UNUDQNXQJVIRUPHQYRUDOOHPGDV1HUYHQ
V\VWHPXQG GLH0XVNXODWXU EHWUHIIHQG VLQG QXU V\PSWRPDWLVFK EHKDQGHOEDU XQG QLFKW KHLOEDU
)DOOVQXUZHQLJH0XWDWLRQHQLQGHQ0LWRFKRQGULHQGHU0XWWHUYRUKDQGHQVLQGN|QQHQGLHVHEHL
LKUDV\PSWRPDWLVFKRGHUPLWJHULQJHQ6\PSWRPHQYHUEXQGHQVHLQ6LHN|QQHQDEHUWURW]GHPDQ
1DFKNRPPHQ ZHLWHUJHJHEHQ XQG GDQQ VFKZHUHUH JHVXQGKHLWOLFKH $XVZLUNXQJHQ KDEHQ ,P
5DKPHQHLQHUNQVWOLFKHQ%HIUXFKWXQJNDQQGXUFKHLQHQ0LWRFKRQGULHQ7UDQVIHUGLH:HLWHUJDEH
GHUPXWLHUWHQ'1$YHUKLQGHUWZHUGHQ'DEHLZHUGHQGLH0LWRFKRQGULHQGHU0XWWHUGXUFKXQWHU
VFKLHGOLFKH9HUIDKUHQLP=XJHGHU,QYLWUR)HUWLOLVDWLRQ,9)PLWGHQ0LWRFKRQGULHQHLQHU6SHQGH
ULQHUVHW]W LQGHPGHU(L]HOONHUQGHU0XWWHU LQHLQHHQWNHUQWH(L]HOOHGHU6SHQGHULQEHUWUDJHQ
ZLUG 0LW 0LWRFKRQGULHQ(UVDW]WKHUDSLH VLQG ]XP 7HLO lKQOLFKH HWKLVFKH XQG VR]LDOH %HGHQNHQ
YHUEXQGHQZLHPLW *HQRPH(GLWLQJ LP5DKPHQ YRQ .HLPEDKQHLQJULIIHQ )RJOHPDQ 6DQWDQD
%LVKRS0LOOHU	&DSFR

'LHPLWRFKRQGULDOH'1$ILQGHWVLFKLP3ODVPDGHU(L]HOOHXQGLQGHP6FKZDQ]WHLOGHV6SHUPLXPVGHUEHLGHU%H
IUXFKWXQJDEJHZRUIHQZLUGXQGVRPLWQLFKWLQGLH(L]HOOHXQGGHQ(PEU\RJHODQJW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
=ZDUZXUGHQEHUHLWV LQGHQHU-DKUHQHUIROJUHLFK.LQGHUGXUFK7UDQVIHUYRQ=\WRSODVPD
GHU(L]HOOHGLHDXFK0LWRFKRQGULHQHQWKlOWXDLQGHQ86$JH]HXJW%DUULWW%UHQQHU0DOWHU	
&RKHQ-DFTXHV&RKHQ6FRWW6FKLPPHO/HYURQ	:LOODGVHQMHGRFKKDWLQMQ
JHUHU 9HUJDQJHQKHLW LQVEHVRQGHUH HLQH *HVHW]HVlQGHUXQJ LQ *URVVEULWDQQLHQ IU $XIVHKHQ
JHVRUJWZXUGHGLH0LWRFKRQGULHQVSHQGHDOV7HLOYRQ,9)LP5DKPHQNOLQLVFKHU6WXGLHQ
OHJDOLVLHUW &DVWUR 'DUEHU KLQDXVZXUGH  GHU )DOO HLQHU86$PHULNDQHULQ SXEOL
]LHUWGLHVLFKLQ0H[LNRHLQHUVROFKHQ3UR]HGXUXQWHU]RJHQXQGHLQ.LQG]XU:HOWJHEUDFKWKDW
=ZDU YHUIJW GHUJHERUHQH-XQJHEHUHLQHQJHULQJHQ$QWHLO DQPW'1$PLW HQWVSUHFKHQGHQ
0XWDWLRQHQMHQDFK*HZHEHUXQGELVLVWDEHUJHVXQG-=KDQJHWDO'HU
0LWRFKRQGULHQ$XVWDXVFKVWHOOWGDPLWHLQHEHUHLWV LQJHULQJHP$XVPDVVSUDNWL]LHUWHVSH]LHOOH
)RUPGHV.HLPEDKQHLQJULIIVGDU$GDVKL	&RKHQ
(LQHZHLWHUH6WUDWHJLHZlUHGHU(LQJULIILQLQGX]LHUWHSOXULSRWHQWH6WDPP]HOOHQL36=HOOHQ(V
LVWP|JOLFKVRPDWLVFKH=HOOHQHLQHU3HUVRQLP/DERU]XL36=HOOHQ]XUHSURJUDPPLHUHQ7DND
KDVKLHWDO-<XHWDO'LHVHL36=HOOHQN|QQWHQJHQWHFKQLVFKYHUlQGHUWXQG]X
.HLP]HOOHQDXVGLIIHUHQ]LHUWZHUGHQDXIGHUHQ%DVLV(PEU\RQHQHU]HXJWZUGHQ%HL0lXVHQ
LVWGLH(U]HXJXQJYRQ1DFKNRPPHQPLWWHOV+HUVWHOOXQJYRQ(L]HOOHQDXVSOXULSRWHQWHQ6WDPP
]HOOHQ LP/DERU±PLWJHULQJHU(UIROJVUDWH±GXUFKJHIKUWZRUGHQ +LNDEHHWDO$XFK
6SHUPLHQNRQQWHQPLWWHOV(6=HOOHQ LP/DERUKHUJHVWHOOWXQGIUGLHHUIROJUHLFKH%HIUXFKWXQJ
YRQ(L]HOOHQYHUZHQGHWZHUGHQGLH0lXVH1DFKNRPPHQVLQGJHVXQGDXIGLH:HOWJHNRPPHQ
4=KRXHWDO/DERUYHUVXFKH]LHOHQEHUHLWVDXIGLH+HUVWHOOXQJYRQ8UNHLP]HOOHQDXV
PHQVFKOLFKHQL36=HOOHQDEGLHVHP$QVDW]ZLUGHLQHJU|VVHUH5HDOLVLHUEDUNHLW]XJHVSURFKHQ
DOVGHUGLUHNWHQ+HUVWHOOXQJYRQ6SHUPLHQRGHU(L]HOOHQ&DQRYDV&DPSRV$JXLODU	&LEHOOL
'LH+HUVWHOOXQJYRQ.HLP]HOOHQDXVPHQVFKOLFKHQL36=HOOHQXQGHLQHIROJHQGHNQVW
OLFKH %HIUXFKWXQJ VLQG GHQQRFK ZHLWJHKHQG 7KHRULH 0LW GLHVHP$QVDW] ZlUHQ XPIDVVHQGH
0RGLILNDWLRQHQ GHU 6WDPP]HOOHQ XQG JHQHWLVFKH$QDO\VHQ P|JOLFK QRFK EHYRU HLQ (PEU\R
HU]HXJWZLUG*UHHQILHOGHWDO
 $QZHQGXQJVIlOOHGHU.HLPEDKQWKHUDSLH
.HLPEDKQHLQJULIIH N|QQWHQ IU XQWHUVFKLHGOLFKH=ZHFNHHLQJHVHW]WZHUGHQ*URE ODVVHQ VLFK
GLH 9HUKLQGHUXQJ GHV $XIWUHWHQV YRQ (UENUDQNKHLWHQ GLH 6WHLJHUXQJ RGHU +HUVWHOOXQJ GHU
)UXFKWEDUNHLW GHU (OWHUQ XQG GLH 9HUEHVVHUXQJ RGHU 2SWLPLHUXQJ GHVPHQVFKOLFKHQ .|USHUV
+XPDQ(QKDQFHPHQW LGHQWLIL]LHUHQ'LH*UHQ]H ]ZLVFKHQ WKHUDSHXWLVFKHQ XQG QLFKW WKHUD
SHXWLVFKHQ=LHOHQLVWQLFKWLPPHUNODU]X]LHKHQDXFKZHLOEHLGHU9HUlQGHUXQJGHU.HLPEDKQ
QRFKNHLQH3DWLHQWLQQHQXQG3DWLHQWHQLPHLJHQWOLFKHQ6LQQHYRUOLHJHQGLHDQHLQHU.UDQNKHLW
OHLGHQ VRQGHUQ QXU GDV 3RWHQ]LDO HLQHU (UNUDQNXQJ EHVWHKW 1XIILHOG &RXQFLO RQ %LRHWKLFV
6


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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
3UlYHQWLRQGHU:HLWHUJDEHYRQ(UENUDQNKHLWHQ
'HUZDKUVFKHLQOLFKVWH$QZHQGXQJVIDOOGHU.HLPEDKQWKHUDSLHVWHOOWGLH3UlYHQWLRQGHU:HLWHU
JDEH YRQ (UENUDQNKHLWHQ GDU ZREHL PRQRJHQH (UNUDQNXQJHQ DOV SULPlUHV (LQVDW]IHOG YRQ
.HLPEDKQHLQJULIIHQHUVFKHLQHQ%HLGLHVHQNDQQGDVYHUDQWZRUWOLFKH*HQNODU LGHQWLIL]LHUWXQG
GDQQHQWVSUHFKHQGYHUlQGHUWZHUGHQZRGXUFKGLH9HUHUEXQJXQGGDV$XIWUHWHQGHU.UDQNKHLW
XQWHUEXQGHQZHUGHQZUGH:HQLJHUZDKUVFKHLQOLFK DEHUSULQ]LSLHOOP|JOLFK LVW GHU(LQVDW]
YRQ.HLPEDKQWKHUDSLH ]XU 9HUKLQGHUXQJ YRQ SRO\JHQHQ RGHUPXOWLIDNWRULHOOHQ (UNUDQNXQJHQ. 
*HUDGHQHXHUH9HUIDKUHQGHV*HQRPH(GLWLQJVN|QQWHQGD]XQRWZHQGLJHPXOWLSOH9HUlQGH
UXQJHQLP*HQRPHLQIDFKHUDOV]XYRUJOHLFK]HLWLJKHUYRUUXIHQ'HQQRFK]ZDUZlFKVWGDV:LV
VHQ XP GHQ (LQIOXVV XQG GDV =XVDPPHQVSLHO YHUVFKLHGHQHU *HQH XQG8PZHOWIDNWRUHQ EH
VWlQGLJ DEHU GHU]HLWZLUG GLH.HLPEDKQWKHUDSLH EHL SRO\JHQHQ RGHUPXOWLIDNWRULHOOHQ(UNUDQ
NXQJHQDOVZHQLJHUUHDOLVWLVFKH$QZHQGXQJJHVHKHQZHQQJOHLFKGLHVODQJIULVWLJJUXQGVlW]OLFK
QLFKWDXV]XVFKOLHVVHQLVW*\QJHOO'RXJODV	6DYXOHVFX
-H QDFKGHP ZLH GLH HQWVSUHFKHQGHPRQRJHQH (UNUDQNXQJ YHUHUEW ZLUG ZUGH HLQH .HLP
EDKQWKHUDSLHHLQJHVHW]WZHUGHQRGHUHVVWQGHGLH$OWHUQDWLYHGHU3,']XU9HUIJXQJ9RUDXV
VHW]XQJIUEHLGHLVWGDVVGLHJHQHWLVFKH3UlGLVSRVLWLRQGHU(OWHUQEHNDQQWLVWEH]LHKXQJVZHL
VH GLHVH YRQ HLQHU EHNDQQWHQ JHQHWLVFK EHGLQJWHQ (UNUDQNXQJHQ EHWURIIHQ VLQG VLHKH$E
VFKQLWW  'LH .RPELQDWLRQ GHU JHQHWLVFKHQ HOWHUOLFKHQ 9RUEHGLQJXQJHQ XQG GLH$UW GHU
HQWVSUHFKHQGHQ*HQHDXWRVRPDORGHUJRQRVRPDOUH]HVVLYRGHUGRPLQDQWVLQGHQWVFKHLGHQG
GDIUREHLQ]LJGLH.HLPEDKQWKHUDSLHDOVPHGL]LQLVFKWKHUDSHXWLVFKHV0LWWHO]XU9HUKLQGHUXQJ
GHU:HLWHUJDEHLQIUDJHNRPPW:HQQYRQ]ZHL(OWHUQWHLOHQPLW.LQGHUZXQVFKQXUHLQH3HUVRQ
EHUHLQHHQWVSUHFKHQGHJHQHWLVFKH9HUDQODJXQJYHUIJWEHVWHKWEHLDXWRVRPDOHQ(UEJlQJHQ
LPPHUGLH0|JOLFKNHLWGDVV(PEU\RQHQJH]HXJWZHUGHQGLHQLFKWEHUGLHJHQHWLVFKH9HUDQ
ODJXQJ RGHU GLH (UNUDQNXQJ YHUIJHQ 'LHVH (PEU\RQHQ N|QQHQ DXFK GHU]HLW VFKRQPLWWHOV
3,' DXVJHZlKOW ZHUGHQ ± XQG 3,'PVVWH EHLP GHU]HLWLJHQ 6WDQG GHU 7HFKQLN HEHQVR EHL
.HLPEDKQWKHUDSLHJHQXW]WZHUGHQ%HLDXWRVRPDOUH]HVVLYHQ(UNUDQNXQJHQZlUHQGLHVHXQWHU
8PVWlQGHQ]ZDU7UlJHUGHV*HQVMHGRFKRKQH]XHUNUDQNHQ
'DQHEHQODVVHQVLFKHLQLJH)lOOHLGHQWLIL]LHUHQLQGHQHQ.HLPEDKQHLQJULIIHGHU]HLWGLHHLQ]LJH
PHGL]LQLVFKWHFKQRORJLVFKH2SWLRQGDUVWHOOHQXPHLQH(UNUDQNXQJGHV.LQGHV]XYHUKLQGHUQ
 %HLGH(OWHUQWHLOHKDEHQGLHJOHLFKH UH]HVVLYYHUHUEEDUH(UNUDQNXQJHWZD0XNRYLV]LGRVH
RGHU6LFKHO]HOOHQDQlPLH+LHUZlUHHLQH$XVZDKOHLQHVJHVXQGHQ(PEU\RVQDFK3,'QLFKW
P|JOLFKGDDOOH(PEU\RQHQKRPR]\JRW LQ%H]XJDXIGLHHQWVSUHFKHQGHQNUDQNKHLWVDXV
O|VHQGHQ*HQHZlUHQ
 9HUIJWHLQ(OWHUQWHLOEHUKRPR]\JRWJHQHWLVFKH$QODJHQIUHLQHDXWRVRPDOGRPLQDQWYHU
HUEEDUHJHQHWLVFKH(UNUDQNXQJZDVLQVHOWHQHQ)lOOHQHWZDEHL&KRUHD+XQWLQJWRQDXIWULWW
:H[OHUHWDOZlUHQDOOH1DFKIDKUHQKHWHUR]\JRWXQGZUGHQHUNUDQNHQ
 ,Q DQGHUHQ)lOOHQ LVW GLH:DKUVFKHLQOLFKNHLW IU(PEU\RQHQEH]LHKXQJVZHLVH.LQGHU GLH
EHUGLHHQWVSUHFKHQGHQJHQHWLVFKHQ%HGLQJXQJHQIUHLQH(UNUDQNXQJYHUIJHQVRZHLW
HUK|KWGDVVDXFKLP=XJHHLQHU,9)PLWDQVFKOLHVVHQGHU3UlQDWDOGLDJQRVWLNGLH&KDQFHQ
JHULQJVLQGHLQ.LQGRKQHJHQHWLVFKHU3UlGLVSRVLWLRQ]XHUKDOWHQ(LQVROFKHU)DOOZlUH
ZHQQHLQ(OWHUQWHLOVHOEVWDQHLQHUDXWRVRPDOUH]HVVLYYHUHUEEDUHQ(UNUDQNXQJOHLGHWXQG
GDVDQGHUH(OWHUQWHLO]ZDUQLFKWHUNUDQNWDEHUEHUGDV*HQKHWHUR]\JRWYHUIJW$XFKEHL
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
GRPLQDQW YHUHUEEDUHQ (UNUDQNXQJHQ LVW GLH:DKUVFKHLQOLFKNHLW EHL HLQHP HUNUDQNWHQ (O
WHUQWHLO HUK|KW +LHU N|QQWHQ .HLPEDKQHLQJULIIH GLH$Q]DKO GHU ]XU 9HUIJXQJ VWHKHQGHQ
(PEU\RQHQHUK|KHQ+0DHWDO6
'DV$XIWUHWHQ YRQ GHUDUWLJHQ )lOOHQ LQ GHQHQ .HLPEDKQWKHUDSLH GLH HLQ]LJH0|JOLFKNHLW IU
JHVXQGH OHLEOLFKH1DFKNRPPHQGDUVWHOOWZLUGDOVVHOWHQELVlXVVHUVWVHOWHQHLQJHVWXIW 6+:
.HLPEDKQWKHUDSLHZREHLJHQDXH=DKOHQEHU]%QLFKWHUIOOWH.LQGHUZQVFKHYRQEHWURIIH
QHQ3DDUHQIHKOHQ*OHLFK]HLWLJN|QQWHQLQPDQFKHQ)lOOHQDXFKGLH3,'DQ*UHQ]HQVWRVVHQ
HWZDZHQQDXIJUXQGDQGHUHU8PVWlQGHQLFKWJHQJHQGJHVXQGH(PEU\RQHQ]XU$XVZDKO]XU
9HUIJXQJVWHKHQ,QWHUYLHZ$5DXFK
%HKDQGOXQJYRQ&KURPRVRPHQDEHUUDWLRQHQ
:lKUHQGGLH:DKUVFKHLQOLFKNHLWGHV$XIWUHWHQVYRQ(UENUDQNKHLWHQGXUFKJHQHWLVFKH$QDO\VH
GHU'1$GHU(OWHUQHLQJHVFKlW]WZHUGHQNDQQVLQGJHQHWLVFKH9HUlQGHUXQJHQGLHVSRQWDQLP
=XJHGHUHPEU\RQDOHQ(QWZLFNOXQJDXIWUHWHQQXUPLWWHOV3UlLPSODQWDWLRQVRGHU3UlQDWDOGLDJ
QRVWLNYRUGHU*HEXUW]XHUNHQQHQ%HLVSLHOVZHLVHEHVWHKHQIUGDV$XIWUHWHQYRQ7ULVRPLH
]ZDUHLQ]HOQH5LVLNRIDNWRUHQMHGRFKLVWGLHVH&KURPRVRPHQDEHUUDWLRQNHLQHGXUFK9HUHUEXQJ
EHGLQJWH(UNUDQNXQJVRQGHUQHQWVWHKWLP=XJHGHU(PEU\RQDOHQWZLFNOXQJ,QIRER[(EHQ
VRN|QQHQDQGHUHJHQHWLVFKH0XWDWLRQHQXQYRUKHUJHVHKHQDXIWUHWHQLQVROFKHQ)lOOHQZUGH
QXUHLQHEUHLWDQJHOHJWJHQHWLVFKH$QDO\VHLP5DKPHQGHU3,'±DXFKRKQHYRUDQJHJDQJHQH
,QGLNDWLRQ±.HLPEDKQHLQJULIIHHUP|JOLFKHQ
,QIRER[7ULVRPLH±'RZQV\QGURPNHLQH(UENUDQNKHLW
7ULVRPLHLVW]XPHLVWNHLQ©YHUHUEWHUª=XVWDQGVRQGHUQHLQHChromosomenaberrationGLHLP=XJHGHUHPEU\RQDOHQ
(QWZLFNOXQJHQWVWHKW'LHJHQHWLVFKH3UlGLVSRVLWLRQGHU(OWHUQVSLHOWLQGLHVHQ)lOOHQNHLQH5ROOH1XUEHLVSH]LILVFKHQ
)RUPHQ GHU 7UDQVORNDWLRQV7ULVRPLH  H[LVWLHUW HLQH JHQHWLVFKH 3UlGLVSRVLWLRQ DXIVHLWHQ GHU (OWHUQ :lKUHQG LQ
.|USHU]HOOHQQRUPDOHUZHLVH&KURPRVRPHQEH]LHKXQJVZHLVH&KURPRVRPHQ3DDUHYRUNRPPHQYHUIJHQ0HQ
VFKHQPLW7ULVRPLHEHUHLQGUHLIDFK YRUKDQGHQHV&KURPRVRPXQGGDPLW EHU LQVJHVDPW&KURPRVRPHQ
'LHVH9HUlQGHUXQJUXIWGLHIUGDV'RZQV\QGURPW\SLVFKHQN|USHUOLFKHQ0HUNPDOHKHUYRU6LH LVWGLHKlXILJVWHEHLP
0HQVFKHQDXIWUHWHQGH7ULVRPLHXQGEHWULIIWHWZDHLQHYRQ*HEXUWHQZREHLGLH:DKUVFKHLQOLFKNHLWPLWGHP$OWHU
GHU0XWWHUDQVWHLJWXQGYRQlXVVHUHQ)DNWRUHQEHHLQIOXVVWZHUGHQNDQQ*UDZ6±%HWURIIHQH$QJH
K|ULJHXQGDQGHUHJHVHOOVFKDIWOLFKH$NWHXULQQHQXQG$NWHXUHVWHOOHQGLH'HILQLWLRQGHV'RZQV\QGURPVDOV.UDQNKHLW
RGHU %HKLQGHUXQJ LQIUDJH *OHLFK]HLWLJ NDQQ 7ULVRPLH  LP =XJH GHU 3UlLPSODQWDWLRQV RGHU 3UlQDWDOGLDJQRVWLN
HUNDQQWZHUGHQXQG6FKlW]XQJHQJHKHQGDYRQDXVGDVVGLH0HKU]DKOGHU6FKZDQJHUVFKDIWHQQDFKHLQHUSRVLWLYHQ
'LDJQRVHDEJHEURFKHQZLUG±JHQDXH'DWHQGD]XH[LVWLHUHQMHGRFKQLFKW

(LQJULIIHLQGDV(UEJXWZlUHQDXFKEHL&KURPRVRPHQDEHUUDWLRQHQSULQ]LSLHOOP|JOLFK:LHVSl
WHU LP 'HWDLO EHVFKULHEHQ ZLUG VLHKH$EVFKQLWW  KDEHQ )RUVFKXQJVJUXSSHQ LP /DERU
EHUHLWVJDQ]H&KURPRVRPHPLWWHOV*HQRPH(GLWLQJ LQ0lXVHQXQGPHQVFKOLFKHQ L36=HOOHQ
JHO|VFKW$GLNXVXPD:LOOLDPV*UXW]QHU+XJKHV	7KRPDV=XRHWDO=XVlW]
OLFKH&KURPRVRPHQHWZDEHL7ULVRPLH N|QQWHQVRP|JOLFKHUZHLVH in vitro LQGHU=\JRWH
HQWIHUQWZHUGHQ
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
6ROOWHQJH]LHOWH.HLPEDKQHLQJULIIHHLQPDO URXWLQHPlVVLJP|JOLFK VHLQ N|QQWHGLHV VRJDU$E
WUHLEXQJHQRGHUGLH6HOHNWLRQYRQ(PEU\RQHQPLWEHVWLPPWHQJHQHWLVFKHQ3UlGLVSRVLWLRQHQIU
(UENUDQNKHLWHQRGHU&KURPRVRPHQDEHUUDWLRQHQYHUKLQGHUQ,UUJDQJ6±-RKQ
6'HU]HLWZUGHQDEHUVHOEVWEHLGHQ$QVlW]HQGHUJHQHWLVFKHQ9HUlQGHUXQJGHU
.HLP]HOOHQLQZHLWHUHU)ROJHHLQHNQVWOLFKH%HIUXFKWXQJVRZLH3,'GXUFKJHIKUWZHUGHQXP
]X EHUSUIHQ RE GHU (LQJULII GLH JHZQVFKWHQ (UJHEQLVVH HUEUDFKW KDW (UVW GDQQ ZUGHQ
DXVJHZlKOWHEHIUXFKWHWH(L]HOOHQLQGLH0XWWHUHLQJHVHW]WZHUGHQ,VKLL
%HKDQGOXQJYRQ8QIUXFKWEDUNHLW
(LQJULIIH LQGLH.HLPEDKQN|QQWHQQLFKWQXU(UENUDQNKHLWHQYHUKLQGHUQVRQGHUQDXFK]XU%H
KDQGOXQJYRQ8QIUXFKWEDUNHLWJHQXW]WZHUGHQ6FKlW]XQJHQJHKHQGDYRQDXVGDVVHWZD
ELVDOOHU3DDUHLPUHSURGXNWLRQVIlKLJHQ$OWHUGDYRQEHWURIIHQVLQG2PEHOHW&RRNH'\HU
6HURXU	'HYURH\ZREHLHV MHQDFK5HJLRQZHVHQWOLFKPHKUVHLQN|QQHQ0DVFDUHQ
KDV)OD[PDQ%RHUPD9DQGHUSRHO	6WHYHQV 8QIUXFKWEDUNHLW LVW LQPDQFKHQ)lOOHQ
DXIJHQHWLVFKH8UVDFKHQ]XUFN]XIKUHQ0L\DPRWR0LQDVH2NDEH8HGD	6HQJRNX
'XUFK GLH (QWQDKPH XQG ]LHOJHULFKWHWH JHQHWLVFKH 0RGLILNDWLRQ YRQ 66&V N|QQWHQ GLH %H
WURIIHQHQZLHGHUIUXFKWEDUZHUGHQ*DVVHL	2UZLJ0XOGHUHWDO'HU(LQVDW]YRQ
.HLPEDKQWKHUDSLHJHJHQJHQHWLVFKEHGLQJWH(UNUDQNXQJHQN|QQWHLQPDQFKHQ)lOOHQDOV1H
EHQHIIHNWQLFKWQXUSRVLWLYH$XVZLUNXQJHQDXIGLH*HVXQGKHLW GHU%HWURIIHQHQ VRQGHUQDXFK
DXIGHUHQ)UXFKWEDUNHLW KDEHQ%HVWLPPWH*HQHGLHHWZDPLW.UHEVHUNUDQNXQJHQ LQ9HUELQ
GXQJJHEUDFKWZHUGHQVWHKHQ LQ9HUGDFKWDXFKQHJDWLYDXIGLH)UXFKWEDUNHLW]XZLUNHQ :
/LQ7LWXV0R\*LQVEXUJ	2NWD\
+HUVWHOOXQJYRQ.UDQNKHLWVUHVLVWHQ]HQ
1HEHQ GHU 9HUKLQGHUXQJ YRQ JHQHWLVFK EHGLQJWHQ (UNUDQNXQJHQ N|QQWHQ .HLPEDKQHLQJULIIH
HEHQIDOOV]XU3UlYHQWLRQYRQ,QIHNWLRQVNUDQNKHLWHQJHQXW]WZHUGHQ*\QJHOOHWDO'LHVH
1XW]XQJYRQ.HLPEDKQHLQJULIIHQNDQQ]ZLVFKHQ WKHUDSHXWLVFKHPXQGRSWLPLHUHQGHP(LQVDW]
DQJHVLHGHOWZHUGHQ0DQFKH*HQH EHZLUNHQ5HVLVWHQ]HQ JHJHQ(UNUDQNXQJHQ RGHU VFKZl
FKHQ GHUHQ 9HUODXI DE HWZD EHL 0DODULD 6RJDU JHQHWLVFKH (UNUDQNXQJHQ ZLH 6LFKHO]HOOHQ
DQlPLHRGHU7KDODVVlPLHZLUNHQJHJHQGHQ0DODULDHUUHJHUEH]LHKXQJVZHLVHGHVVHQ.UDQN
KHLWVV\PSWRPH+HGULFN,Q7LHUYHUVXFKHQZXUGH*HQRPH(GLWLQJEHUHLWVHUIROJUHLFK]XU
+HUVWHOOXQJYRQ(UUHJHUUHVLVWHQ]HQHLQJHVHW]W%HL6FKZHLQHQZXUGHHLQ*HQDXVJHVFKDOWHW
ZHOFKHV HLQHQ 5H]HSWRU IU GDV 35569LUXV GDUVWHOOW 'LH VR YHUlQGHUWHQ 6FKZHLQH VLQG
QRUPDOHQWZLFNHOWXQGUHVLVWHQWJHJHQ3556JHQDXVRZLHLKUH1DFKNRPPHQ%XUNDUGHWDO
:KLWZRUWKHWDO'HUPXWPDVVOLFKHUVWH.HLPEDKQHLQJULIIEHLP0HQVFKHQ]LHOW
DXIHEHQGLH+HUVWHOOXQJHLQHU5HVLVWHQ]JHJHQGDV+,9LUXVXQGGDPLWHLQH3UlYHQWLRQJHJHQ
$LGVDEVLHKH$EVFKQLWW

'LHVHVIKUWEHL6FKZHLQHQ]X)HKOJHEXUWHQXQG$WHPZHJVHUNUDQNXQJHQXQGVWHOOWLQYLHOHQ/lQGHUQHLQH%HODVWXQJ
IUGLH6FKZHLQH]XFKWGDU'LH6FKZHL]JLOWDOV3556IUHL%XQGHVDPWIU/HEHQVPLWWHOVLFKHUKHLWXQG9HWHULQlUZHVHQ
%/9
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
9HUEHVVHUXQJGHU/HLVWXQJVIlKLJNHLW+XPDQ(QKDQFHPHQW
$OVZHLWHUHU$QZHQGXQJVIDOO YRQ.HLPEDKQHLQJULIIHQZHUGHQSRWHQ]LHOOH QLFKW WKHUDSHXWLVFKH
$QZHQGXQJHQ NULWLVFK XQG NRQWURYHUV GLVNXWLHUW 'DV VRJHQDQQWH +XPDQ (QKDQFHPHQW GLH
(UZHLWHUXQJ XQG 2SWLPLHUXQJ GHVPHQVFKOLFKHQ .|USHUV XQG GHU PHQVFKOLFKHQ )lKLJNHLWHQ
GXUFKJH]LHOWH WHFKQRORJLVFKH(LQJULIIHN|QQWH]XNQIWLJGXUFK.HLPEDKQYHUlQGHUXQJHQKHU
YRUJHUXIHQZHUGHQ7KH1DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG0HGLFLQH1$6(0
6±:lKUHQGGLHVH0|JOLFKNHLWGXUFK9HUWUHWHULQQHQXQG9HUWUHWHUGHV7UDQV
KXPDQLVPXV ZHOFKH GLH$XVZHLWXQJ PHQVFKOLFKHU )lKLJNHLWHQ GXUFK 7HFKQRORJLH DOV ZQ
VFKHQVZHUWEHXUWHLOHQXQGDQGHUHUSRVLWLYJHVHKHQZLUG%RVWURP-+DUULV
.DUDPDQRX3DSDLRDQQRX6RXOLV	7RXVRXOLVUXIWVLHEHLDQGHUHQ%HGHQNHQRGHU$E
OHKQXQJKHUYRU %RQDVHWDO'HU'LVNXUVGUHKWVLFK]XPHLVWXP'HVLJQHUEDE\VDOVR
.LQGHUGHUHQ0HUNPDOHLQXQWHUVFKLHGOLFKHU$UWXQG:HLVHJH]LHOWPLW*HQRPH(GLWLQJDOV7HLO
GHU 5HSURGXNWLRQVPHGL]LQ YHUlQGHUW ZXUGHQ ,QWHOOLJHQ] RGHU N|USHUOLFKH /HLVWXQJVIlKLJNHLW
WUHWHQGDEHLEHLVSLHOVZHLVHDOV]XRSWLPLHUHQGH(LJHQVFKDIWHQLQ(UVFKHLQXQJ%HOOXFN
.HJHO/RVVDX0DOLN0LVVEUDXFKVSRWHQ]LDO LVWGDEHLDXFKYRQVWDDWOLFKHU
6HLWH DXV ]X GHQNHQ HWZDZHQQ DXWRULWlUH5HJLPHEHVWLPPWH ©EHY|ONHUXQJVYHUEHVVHUQGHª
(LQJULIIHIRUFLHUHQZUGHQ,QWHUYLHZ$5DXFK
6WDNHKROGHUSHUVSHNWLYH'LIIHUHQ]LHUWH%HWUDFKWXQJYRQ.HLPEDKQWKHUDSLH
'LH DP :RUNVKRS EHWHLOLJWHQ 6WDNHKROGHU SOlGLHUWHQ GDIU HLQH GLIIHUHQ]LHUWH %HWUDFKWXQJ YHUVFKLHGHQHU $Q
ZHQGXQJVIlOOHYRQ.HLPEDKQHLQJULIIHQ]XEHUFNVLFKWLJHQ6LHHUNOlUWHQGDVVHVHLQHQ8QWHUVFKLHGPDFKHRE.HLP
EDKQWKHUDSLH IU GLH 9HUKLQGHUXQJ YRQ VFKZHUHQ (UENUDQNKHLWHQ GLH JH]LHOWH +HUVWHOOXQJ HUZQVFKWHU JHQHWLVFKHU
9DULDQWHQ ]%*HVFKOHFKWVDXVZDKORGHUGLH9HUEHVVHUXQJGHU/HLVWXQJVIlKLJNHLWHLQJHVHW]WZHUGHQZUGH.HLP
EDKQHLQJULIIH LQVJHVDPW XQG XQGLIIHUHQ]LHUW ]X EHWUDFKWHQPDFKH DXV LKUHU3HUVSHNWLYH NHLQHQ6LQQ'LHVEH]JOLFK
YHUZLHVHQ VLH DXI GLH0LWRFKRQGULHQ(UVDW]WKHUDSLH GLH EHUHLWV KHXWH5HDOLWlW LVW XQGDOV.HLPEDKQHLQJULII JHVHKHQ
ZHUGHQ NDQQ $XVVHUGHP VWHOOH VLFK GLH )UDJH LQZLHIHUQ GXUFK 3,' XQG 6HOHNWLRQ YRQ (PEU\RQHQ lKQOLFKH
$XVZLUNXQJHQEHZLUNWZHUGHQN|QQWHQZLHPLW*HQRPH(GLWLQJIU.HLPEDKQHLQJULIIH
(LQLJH7HLOQHKPHQGHXQWHUVWULFKHQGDVVGLH%HGHXWXQJXQG%HXUWHLOXQJYRQ.HLPEDKQWKHUDSLH MHQDFK LQGLYLGXHOOHU
XQG VR]LDOHU 3HUVSHNWLYH XQWHUVFKLHGOLFK DXVIDOOHQ ZLUG 9RQ GLUHNW %HWURIIHQHQ ]% (OWHUQ PLW .LQGHUZXQVFK XQG
5LVLNR IU(UENUDQNKHLWZUGH VLHZRP|JOLFK DQGHUV EHXUWHLOW DOV YRQ1LFKWEHWURIIHQHQ2IIHQ EOHLEWZLHPLW GLHVHQ
XQWHUVFKLHGOLFKHQ3HUVSHNWLYHQJHVHOOVFKDIWOLFKXPJHJDQJHQZHUGHQNDQQ
'LHJHQWHFKQLVFKH2SWLPLHUXQJGHV0HQVFKHQZLUGMHGRFKYRQGHQDOOHUPHLVWHQ:LVVHQVFKDIW
OHULQQHQXQG:LVVHQVFKDIWOHUQDOVGHU]HLW XQG LQQDKHU=XNXQIW QLFKW UHDOLVLHUEDUDQJHVHKHQ
GLHPHLVWHQ N|USHUOLFKHQ0HUNPDOH EHUXKHQ DXI HLQHP KRFKNRPSOH[HQ =XVDPPHQVSLHO YHU
VFKLHGHQHU*HQHXQG8PZHOWIDNWRUHQGLHEHL:HLWHPQRFKQLFKWYHUVWDQGHQZHUGHQ'LH]X
NQIWLJH JUXQGVlW]OLFKH0|JOLFKNHLW GHUDUWLJHU YHUEHVVHUQGHU (LQJULIIHZLUG DEHU QLFKW DXVJH
VFKORVVHQ

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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
 +HUDXVIRUGHUXQJHQXQG5LVLNHQGHU.HLPEDKQWKHUDSLH
.XU]	NQDSS
x *HQRPH(GLWLQJNDQQXQHUZQVFKWH9HUlQGHUXQJHQDPDQYLVLHUWHQ*HQ2Q7DUJHW(IIHNWRGHUDQDQGHUH6WHO
OHQGHU'1$KHUYRUUXIHQ2II7DUJHW(IIHNWHGLH$XVZLUNXQJHQGLHVHU)HKOHUN|QQHQXQWHUVFKLHGOLFKXQGPLWXQWHU
JUDYLHUHQGVHLQ
x (UZQVFKWH*HQYHUlQGHUXQJHQZHUGHQKlXILJQXULQHLQHP7HLOGHU=HOOHQKHUYRUJHUXIHQLQDQGHUHQQLFKW0R
VDLNELOGXQJZDVSRVLWLYH(IIHNWHDEVFKZlFKHQXQG]XQHJDWLYHQ)ROJHQIKUHQN|QQWH
x 8P *HQRPH (GLWLQJ ]XU .HLPEDKQWKHUDSLH HLQVHW]HQ ]X N|QQHQ PVVWHQ GLH JHQHWLVFKHQ *UXQGODJHQ YRQ
(UNUDQNXQJHQRGHUEHVWLPPWHQ3KlQRW\SHQEHNDQQWVHLQZDVEHLSRO\JHQHQRGHUPXOWLNDXVDOHQ(UNUDQNXQJHQ
VRZLHYLHOHQDQGHUHQ(LJHQVFKDIWHQKlXILJQLFKWGHU)DOOLVW
x 8PLP=XJHGHU)RUWSIODQ]XQJEHUKDXSWGDV5LVLNRYRQ(UENUDQNKHLWHQIHVWVWHOOHQXQGPLWWHOV.HLPEDKQWKHUDSLH
EHKDQGHOQ]XN|QQHQVLQGJHQHWLVFKH7HVWVQRWZHQGLJGLHGHU]HLWQLFKWURXWLQHPlVVLJLQHLQHPEUHLWHQ0DVVVWDE
GXUFKJHIKUWZHUGHQ
'LH PHGL]LQLVFKWHFKQLVFKHQ +HUDXVIRUGHUXQJHQ GHU $QZHQGXQJ YRQ *HQRPH (GLWLQJ IU
.HLPEDKQHLQJULIIH lKQHOQ ]XP HLQHQ MHQHQ LQ DQGHUHQ $QZHQGXQJVEHUHLFKHQ XD 2II
7DUJHWXQG2Q7DUJHW(IIHNWH0RVDLNELOGXQJ=XPDQGHUHQVLQGPLW.HLPEDKQHLQJULIIHQZHL
WHUH+HUDXVIRUGHUXQJHQYHUEXQGHQGLHVLFKDXVLKUHPVSH]LILVFKHQ=ZHFNHUJHEHQ
 2II7DUJHW(IIHNWH
2II7DUJHW(IIHNWHGHV*HQRPH(GLWLQJVDOVR9HUlQGHUXQJHQGHU'1$DQ6WHOOHQDEVHLWVGHV
HUZQVFKWHQ2UWHVLP*HQRPVLHKHJUXQGOHJHQG.DSLWHO$EVFKQLWWVWHOOHQDXFKEHL
.HLPEDKQHLQJULIIHQHLQ3UREOHPGDU,PPHQVFKOLFKHQ*HQRPZLHDXFKLQDQGHUHQ(UEDQODJHQ
NRPPHQ GLH 6HTXHQ]PRWLYH GHU '1$ DQ ZHOFKH GLH *HQRPH (GLWLQJ6\VWHPH ELQGHQ DQ
XQWHUVFKLHGOLFKHQ6WHOOHQYRU,QH[SHULPHQWHOOHQ9HUVXFKHQPLW(PEU\RQHQZXUGHQEHUHLWV2II
7DUJHW(IIHNWH EHREDFKWHW VLHKH $EVFKQLWW  2II7DUJHW(IIHNWH LP =XJH YRQ .HLPEDKQ
WKHUDSLHVLQGLQVEHVRQGHUHDXV]ZHL*UQGHQIU6LFKHUKHLWVEHGHQNHQYHUDQWZRUWOLFK
,P=XJHGHV*HQRP(GLWLQJVGHU'1$YRQ.HLP]HOOHQJHKWHVGDUXP]XLGHQWLIL]LHUHQREXQG
ZHOFKH 2II7DUJHW(IIHNWH DXIJHWUHWHQ VLQG 'D]X PVVHQ HLQ]HOQH PRGLIL]LHUWH =HOOHQ HWZD
DXVHLQHP(PEU\RLP0HKU]HOOVWDGLXPHQWQRPPHQXQGPLWWHOV'1$6HTXHQ]LHUXQJEHUSUIW
ZHUGHQ'LH6HTXHQ]LHUXQJGHVJDQ]HQ*HQRPVLVW MHGRFKKlXILJVHKUDXIZHQGLJXQGGDKHU
QLFKW LPPHUSUDNWLNDEHOZHVKDOEPLWXQWHUQXUHLQ]HOQH*HQVHTXHQ]HQDQDO\VLHUWZHUGHQEHL
GHQHQ 2II7DUJHW(IIHNWH PLW K|KHUHU :DKUVFKHLQOLFKNHLW DQJHQRPPHQ ZHUGHQ $EHU VHOEVW
ZHQQ GDV JHVDPWH*HQRP VHTXHQ]LHUW ZUGH VRZlUH DXIJUXQG GHU QDWUOLFKHQ 9DULDELOLWlW
XQGP|JOLFKHUVSRQWDQHU9HUlQGHUXQJHQGHU'1$LP=XJHGHU=HOOHQWZLFNOXQJQLFKWXQEHGLQJW
MHGH©$EZHLFKXQJªGHU'1$DOV)ROJHGHV*HQRPH(GLWLQJV]XLGHQWLIL]LHUHQ
(QJPLWGLHVHQ+HUDXVIRUGHUXQJHQGHU,GHQWLILNDWLRQYRQ2II7DUJHW(IIHNWHQYHUEXQGHQLVWGLH
)UDJHGDQDFKZHOFKH$XVZLUNXQJHQGHUDUWLJH(IIHNWHKDEHQN|QQWHQ'LH WDWVlFKOLFKHQ)RO
JHQYRQ2II7DUJHW(IIHNWHQLP=XJHYRQ.HLPEDKQHLQJULIIHQEHLP0HQVFKHQVLQGVFKZHUYRU
KHUVHKEDU:lKUHQG QHXH JHQHWLVFKH 9DULDQWHQ DXFK LP 5DKPHQ GHU QDWUOLFKHQ )RUWSIODQ
]XQJDXIWUHWHQXQGPLWXQWHUNHLQH*HIDKUIUGLH*HVXQGKHLWGDUVWHOOHQVLQGJHQDXVRQHJDWLYH
$XVZLUNXQJHQDXIGHQ2UJDQLVPXVGHQNEDU2UPRQGHWDO
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 0RVDLNELOGXQJ
(EHQVRZLH2II7DUJHW(IIHNWHVLQG0RVDLNELOGXQJHQXQHUZQVFKWH1HEHQHIIHNWHGHV(LQVDW
]HVYRQ*HQRPH(GLWLQJ:HUGHQEHIUXFKWHWH(L]HOOHQPLWWHOV*HQRPH(GLWLQJYHUlQGHUWVROO
WHQGLHHQWVSUHFKHQGHQ0RGLILNDWLRQHQLQDOOHQVLFKDXVGLHVHQHQWZLFNHOQGHQ=HOOHQJOHLFKHU
PDVVHQYRUKDQGHQVHLQ'LH*HQH LQGHQYHUVFKLHGHQHQ=HOOHQGHV2UJDQLVPXVVROOHQEHU
GLHJOHLFKHJHQHWLVFKH ,QIRUPDWLRQYHUIJHQ WULWW MHGRFK0RVDLNELOGXQJDXIEHLQKDOWHQ=HOOHQ
YHUVFKLHGHQHJHQHWLVFKH9DULDQWHQZDV]XIHKOHUKDIWHU(QWZLFNOXQJGHV(PEU\RVRGHU3URE
OHPHQLPHQWZLFNHOWHQPHQVFKOLFKHQ.|USHUIKUHQN|QQWH,0&DPSEHOO6KDZ6WDQNLHZLF]
	/XSVNL
(VZLUGYHUPXWHWGDVVGLH0RVDLNELOGXQJ LQPLW&5,635&DVEHKDQGHOWHQ(PEU\RQHQGXUFK
GDV)RUWEHVWHKHQYRQ&DV$NWLYLWlWHQ LQVSlWHUHQ0HKU]HOOVWDGLHQKHUYRUJHUXIHQZLUG&DV
N|QQWHLQGHQVLFKKHUDXVELOGHQGHQ=HOOHQLPPHUZHLWHUH'RSSHOVWUDQJEUFKHKHUYRUUXIHQGLH
]XU0RVDLNELOGXQJ EHLWUDJHQ (LQ 9HUVXFK EHL GHU GLH +DOWEDUNHLWVGDXHU YRQ&DV UHGX]LHUW
ZXUGHKDWEHLHLQHP.HLPEDKQHLQJULII LQGLH=\JRWHHLQHVQLFKWPHQVFKOLFKHQ3ULPDWHQHLQH
5HGXNWLRQGHU0RVDLNELOGXQJJH]HLJW±ZDVHEHQMHQH7KHRULHVWW]W7XHWDO'DUEHU
KLQDXVZXUGHQ VSH]LILVFKH3URWHLQH $FU,,$$FU,,$ZHOFKH GLH )XQNWLRQ YRQ&DV XQWHU
GUFNHQ LGHQWLIL]LHUW XQG JHWHVWHW 'LHV N|QQWH ZHQQ GLH 3URWHLQH ]HLWOLFK DEJHVWLPPW PLW
&5,635&DVLQGLHEHKDQGHOWHQ=HOOHQHLQJHEUDFKWZHUGHQ0RVDLNELOGXQJXQWHUELQGHQ,.LP
HWDO5DXFKHWDO-6KLQHWDO
3,'NDQQGLH0RVDLNELOGXQJLQ(PEU\RQHQQLFKWYROOVWlQGLJLGHQWLIL]LHUHQ:LUGGLHEHIUXFKWHWH
(L]HOOHGXUFK*HQRPH(GLWLQJPRGLIL]LHUW XQGGDQQ LQHLQHP0HKU]HOOVWDGLXPHLQH=HOOHHQW
QRPPHQVRNDQQ3,'QXU$XVVDJHQEHUGLH&KDUDNWHULVWLNDGLHVHUHQWQRPPHQHQ=HOOHWUHI
IHQXQGYRQGLHVHUDXIGLHDQGHUHQ=HOOHQVFKOLHVVHQ'DGLHJHQHWLVFKH$QDO\VHGLHDQDO\VLHU
WH=HOOH]HUVW|UWXQGJHQJHQG=HOOHQLP(PEU\REHODVVHQZHUGHQPVVHQGDPLWVLFKGLHVHU
QRUPDO HQWZLFNHOQ NDQQ N|QQHQ QLFKW DOOH =HOOHQ JHWHVWHW ZHUGHQ 1XIILHOG &RXQFLO RQ %LR
HWKLFV6±
0RVDLNELOGXQJZLUGYRQ)RUVFKXQJVWHDPVGLHPLW*HQRPH(GLWLQJDQPHQVFKOLFKHQ(PEU\R
QHQ LP(LQ=HOO6WDGLXPH[SHULPHQWLHUW KDEHQ DOV VFKZHUZLHJHQGHV3UREOHP IU.HLPEDKQ
HLQJULIIHJHVHKHQZHOFKHVJHO|VWZHUGHQPXVVEHYRUNOLQLVFKH9HUVXFKHGXUFKJHIKUWZHUGHQ
N|QQHQ;.DQJHWDO63/LDQJHWDO6+0DHWDO6
 8QHUZQVFKWH2Q7DUJHW(IIHNWH
6HOEVWZHQQ*HQRPH(GLWLQJ9HUIDKUHQDQGHQHUZQVFKWHQ6WHOOHQGHU'1$2Q7DUJHWHL
QHQ 'RSSHOVWUDQJEUXFK KHUYRUUXIHQ NDQQ GLH 5HSDUDWXU GHV 'RSSHOVWUDQJEUXFKV DXI XQWHU
VFKLHGOLFKH$UWXQG:HLVHDEODXIHQXQG(UJHEQLVVHKHUYRUEULQJHQGLHQLFKW LQWHQGLHUWZDUHQ
:lKUHQGHVHWZDEHLP.QRFNRXWYRQ*HQHQGDUXPJHKWGLH)XQNWLRQHLQHV*HQV]XXQWHU
GUFNHQ ZDV DXFK GXUFK HLQH ZLOONUOLFKH ,QVHUWLRQ RGHU 'HOHWLRQPLWWHOV 1+(- JHVFKLHKW
VLQG EHL .HLPEDKQHLQJULIIHQPLWXQWHU VHKU JHQDXH0RGLILNDWLRQHQ HLQ]HOQHU %DVHQSDDUH QRW
ZHQGLJXPGDVNRUUHNWH)XQNWLRQLHUHQHLQHV*HQV]XJHZlKUOHLVWHQ'D]XZLUGEHL*HQRPH

:LHEHUHLWVGDUJHVWHOOWEHLP.QRFNRXWYRQEHVWLPPWHQ*HQHQLQ6FKZHLQHQVLHKH$EVFKQLWW
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
(GLWLQJ9HUIDKUHQGLH5HSDUDWXUPLWWHOV+'5XQGHLQHUHQWVSUHFKHQGHQ9RUODJHIUGLH5HSDUD
WXU GHV 'RSSHOVWUDQJEUXFKV RGHU EHUKDXSW %DVH (GLWLQJ DQJHVWUHEW VLHKH ([SHULPHQWH LQ
$EVFKQLWW
'LH+HUDXVIRUGHUXQJEHL*HQRPH(GLWLQJLVWGDVVGLH5HSDUDWXUYRQ'RSSHOVWUDQJEUFKHQLQ
PHQVFKOLFKHQ=HOOHQ ]XPHLVWPLWWHOV IHKOHUDQIlOOLJHU1+(- DEOlXIWZHOFKH HEHQ DXFK XQYRU
KHUJHVHKHQH 9HUlQGHUXQJHQ LQ GLH '1$ HLQEULQJW 0DR %R]]HOOD 6HOXDQRY 	 *RUEXQRYD
8QGVHOEVWZHQQLP5HSDUDWXUSUR]HVVHLQ'1$7HPSODWHYHUIJEDULVWKHLVVWGLHVQLFKW
GDVVGLH'1$DQKDQGGHVVHQZLHGHUDXIJHEDXWZLUG+'5QXW]WLQ9HUVXFKHQVWDWWGHVVHQLP
PHUZLHGHUGDVLQGHU'1$EHUHLWVYRUKDQGHQH$OOHOGHV]XPRGLIL]LHUHQGHQ*HQVDOV9RUODJH
]XU5HSDUDWXU+0DHWDO
9HUVXFKH KDEHQ GDUEHU KLQDXV JH]HLJW GDVV lKQOLFK ZLH EHL GHU 0RVDLNELOGXQJ LQML]LHUWH
&5,635&DV6\VWHPH QDFK HLQHU HUIROJUHLFKHQ 0RGLILNDWLRQ PLWXQWHU GHQ VHOEHQ 2UW LQ GHU
'1$HUQHXWVFKQHLGHQZRGXUFKXQHUZQVFKWH ,QVHUWLRQHQXQG'HOHWLRQHQHQWVWHKHQN|QQHQ
HWZDPLWWHOV1+(-(LQPDOJHVFKDIIWHJH]LHOWH9HUlQGHUXQJHQN|QQWHQVRZLHGHUYHUlQGHUW
XQG]XQLFKWHJHPDFKWZHUGHQ$EVHLWVYRQ)RUVFKXQJDQ.HLPEDKQHLQJULIIHQZXUGHQYHUVFKLH
GHQH6WUDWHJLHQHQWZLFNHOWXPGHPHQWJHJHQ]XZLUNHQVLHKH$EVFKQLWW
 :LVVHQXP(LQIOXVVYRQ*HQHQXQGGLH$XVZLUNXQJHQHLQHU0RGLILNDWLRQ
1RFK EHYRU *HQRPH (GLWLQJ EHUKDXSW DOV 7HLO HLQHU .HLPEDKQWKHUDSLH HLQJHVHW]W ZHUGHQ
N|QQWHPVVWHDXVUHLFKHQGHV:LVVHQXPGHQ(LQIOXVVYRQ*HQHQYRUKDQGHQVHLQ:lKUHQG
EHLPRQRJHQHQ(UNUDQNXQJHQGLH UHOHYDQWHQJHQHWLVFKHQ0XWDWLRQHQ]XP7HLOEHNDQQWVLQG
LVWGLHVEHLNRPSOH[HUHQ(UNUDQNXQJHQPHLVWQLFKWGHU)DOO6RZRKOGDV=XVDPPHQVSLHOXQWHU
VFKLHGOLFKHU *HQH DOV DXFK GHU (LQIOXVV YRQ 8PZHOWIDNWRUHQ VLQG PHLVW QRFK XQ]XUHLFKHQG
JHNOlUWVLHKHEHLVSLHOVZHLVH%RJGDQRYD+HOELJ	'|UN(VFRWW3ULFHHWDO
6WDNHKROGHUSHUVSHNWLYH:LVVHQVFKDIWOLFKH*UXQGODJHQIRUVFKXQJ]X.HLPEDKQWKHUDSLH
'HU 6WDNHKROGHU:RUNVKRS ]XU .HLPEDKQWKHUDSLH ]HLJWH VRZRKO .RQVHQV DOV DXFK 'LVVHQV KLQVLFKWOLFK GHU *UXQG
ODJHQIRUVFKXQJ]XU.HLPEDKQWKHUDSLH.RQVHQVEHVWDQGGDKLQJHKHQGGDVVGLHGHU]HLWLJH:LVVHQVODJH]XU*UXQG
ODJH YRQ JHQHWLVFKHQ XQGPXOWLIDNWRULHOOHQ (UNUDQNXQJHQ ]% DXFK KLQVLFKWOLFK HSLJHQHWLVFKHU (LQIOVVH QRFK XQ
JHQJHQGLVWXP.HLPEDKQHLQJULIIHXP]XVHW]HQ
'LH0HLQXQJHQJLQJHQ LQGHU'LVNXVVLRQ LQ%H]XJDXIGDV7KHPDYHUEUDXFKHQGH(PEU\RQHQIRUVFKXQJ MHGRFKDXV
HLQDQGHU$XIGHUHLQHQ6HLWHZXUGHGLHVH)RUVFKXQJDOVQRWZHQGLJHUDFKWHWXPZLVVHQVFKDIWOLFKZHWWEHZHUEVIlKLJ]X
EOHLEHQ $XVVHUGHP N|QQH QXU VR GDV QRWZHQGLJH :LVVHQ DOV %DVLV IU HLQH VHUL|VH %HXUWHLOXQJ YRQ .HLPEDKQ
HLQJULIIHQ JHVFKDIIHQ ZHUGHQ$XI GHU DQGHUHQ 6HLWH ZXUGH GDV LQ GHU 6FKZHL] EHVWHKHQGH 9HUERW DOV QRWZHQGLJH
6FKXW]PDVVQDKPHJHJHQGLH$XVEHXWXQJYRQ)UDXHQXQGJHJHQ(PEU\RQHQKDQGHOJHVHKHQ
'DUEHU KLQDXV VWHOOH VLFK GLH )UDJH QDFK GHP 6FKLFNVDO YRQ 9HUVXFKVWLHUHQ GLH IU GLHVH$UW GHU )RUVFKXQJ JH
]FKWHW JHQHWLVFK YHUlQGHUW XQG OHW]WHQGOLFK JHW|WHW ZUGHQ 'LH HWKLVFKH %HXUWHLOXQJ YRQ 7LHUYHUVXFKHQ GHUHQ
/HJLWLPLWlWXQG1W]OLFKNHLWZXUGHQLQGHU6WDNHKROGHUJUXSSHXQWHUVFKLHGOLFKJHVHKHQ

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUGLHPLW*HQRPH(GLWLQJDQPHQVFKOLFKHQEHIUXFKWH
WHQ(L]HOOHQH[SHULPHQWLHUHQVHKHQVHOEVWEHLPRQRJHQHQ(UNUDQNXQJHQHLQXQ]XUHLFKHQGHV
9HUVWlQGQLV IU GLH =XVDPPHQKlQJH ]ZLVFKHQ *HQHQ YRU GHP +LQWHUJUXQG GHV JHVDPWHQ
*HQRW\SV HLQHV 2UJDQLVPXV 'DV (LQEULQJHQ HLQHV QDWUOLFK YRUNRPPHQGHQ *HQV LQ GLH
.HLPEDKQN|QQWH MHQDFKGHPZLHGDV*HQRPGHUEHKDQGHOWHQ3HUVRQDQVRQVWHQJHVWDOWHW
LVWXQHUZDUWHWH(IIHNWHQDFKVLFK]LHKHQ;.DQJHWDO6'HUDUWLJH%HGHQNHQ
GLHVLFKDXVXQ]XUHLFKHQGHP:LVVHQXPGHQ(LQIOXVVYRQ*HQHQVSHLVHQEHVWHKHQQLFKWQXU
KLQVLFKWOLFKGHVEHKDQGHOWHQ,QGLYLGXXPV,QGHUJHQHWLVFKHQ9LHOIDOWEHVWHKWPLWXQWHUHLQELROR
JLVFKHYROXWLRQlUHU 9RUWHLO DXFK ZHQQ VLFK GLHVH LQ PDQFKHQ )lOOHQ LQ (UNUDQNXQJHQ RGHU
%HKLQGHUXQJHQDXVGUFNW'HU]HLWLVWQLFKWDE]XVHKHQREHLQHEHVWLPPWHJHQHWLVFKH9DULDQWH
ZHQQ VLH VLFK DOV (UNUDQNXQJPDQLIHVWLHUW RGHU VLH DOV JHQHWLVFKH3UlGLVSRVLWLRQ YRUOLHJW LQ
=XNXQIWHLQHQHYROXWLRQlUHQ9RUWHLOKDEHQN|QQWH1XIILHOG&RXQFLORQ%LRHWKLFV6±
'LHJHQHWLVFKH9HUDQODJXQJYRQ7KDODVVlPLH LVWHLQ%HLVSLHOGDIU OLHJWGLHJHQHWLVFKH
9HUDQODJXQJIUGLHVHUH]HVVLYH(UENUDQNKHLWDXIQXUHLQHP&KURPRVRPYRUGDQQEHVWHKWHLQ
6FKXW]YRU0DODULDRKQHGDVV7KDODVVlPLHVHOEVWDXVEULFKW+HGULFN
:lKUHQGPDQFKHGHQJOREDOHQ(LQIOXVVYRQ.HLPEDKQWKHUDSLHDOV7HLOUHSURGXNWLRQVPHGL]LQL
VFKHU0DVVQDKPHQDOV YHUKlOWQLVPlVVLJ JHULQJ DQVHKHQ XQG NHLQH*HIDKU IU GLH'LYHUVLWlW
GHVPHQVFKOLFKHQ(UEJXWV LGHQWLIL]LHUHQ *RUGRQ/XQVKRIlXVVHUQDQGHUHJUD
YLHUHQGHUH %HGHQNHQ XQG VHKHQ GDV JHQHWLVFKH (UEH GHU 0HQVFKKHLW LQVJHVDPW LQ *HIDKU
EH]LHKXQJVZHLVH DOV VFKW]HQVZHUW DQ 'HXWVFKHU (WKLNUDW '(5 D ,QZLHIHUQ GLH HLQH
RGHUDQGHUH3HUVSHNWLYH]XWUHIIHQGHULVWOlVVWVLFKPDQJHOVHPSLULVFKHU(LQVLFKWHQNDXPHLQ
VFKlW]HQ/HW]WHQGOLFKKlQJHQGHUDUWLJH$XVZLUNXQJHQYRP$XVPDVVDELQGHP.HLPEDKQWKH
UDSLHJOREDOHLQJHVHW]WDOVRREEHVWLPPWHJHQHWLVFKH9HUDQODJXQJHQPHKURGHUZHQLJHUYROO
VWlQGLJ LQ3RSXODWLRQHQHQWIHUQWZUGHQ*OHLFK]HLWLJ VLQGGHU1XW]HQ GLH9HUKLQGHUXQJ YRQ
.UDQNKHLWHQXQGGLHSRWHQ]LHOOHQQHJDWLYHQ(IIHNWH5HGXNWLRQYRQ'LYHUVLWlWJHJHQHLQDQGHU
DE]XZlJHQ
1LFKW WKHUDSHXWLVFKH .HLPEDKQHLQJULIIH GLH DXI HLQH 9HUEHVVHUXQJ PHQVFKOLFKHU /HLVWXQJV
IlKLJNHLWDE]LHOHQVHW]HQHEHQVRYRUDXVGDVVGLHJHQHWLVFKHQ*UXQGODJHQEHVWLPPWHUN|USHU
OLFKHU0HUNPDOHXQG)lKLJNHLWHQEHNDQQWVLQGXQGHQWVSUHFKHQGH*HQYDULDQWHQDOVYRUWHLOKDIW
LGHQWLIL]LHUWZHUGHQN|QQHQ(LQ%HLVSLHO IUGHUDUWLJHV*UXQGODJHQZLVVHQ LVWGDV*HQ$OSKD
$FWLQLQ  $&71 ZHOFKHVPLW HUK|KWHU VSRUWOLFKHU /HLVWXQJVIlKLJNHLW LQ EHVWLPPWHQ %HUHL
FKHQLQ9HUELQGXQJJHEUDFKWZLUG-HQDFK$XVSUlJXQJGHV*HQVVLQGGLH0XVNHOIDVHUQXQWHU
VFKLHGOLFKHQWZLFNHOWXQGN|QQHQDQGHUH$UWHQYRQ/HLVWXQJEHVVHUHUEULQJHQHWZD$XVGDXHU
RGHU .UDIW 3DSDGLPLWULRX HW DO  :H\HUVWUD 6WHZDUW :HVVHOLXV 	 =HHJHUV 
1<DQJ HW DO 'LH ,GHQWLILNDWLRQ GHV%HLWUDJV GHUDUWLJHU*HQH LVW MHGRFK KlXILJ QLFKW
HLQZDQGIUHL P|JOLFK EH]LHKXQJVZHLVH LVW GDV NRPSOH[H =XVDPPHQVSLHO PLW 8PZHOWIDNWRUHQ
YRQ%HGHXWXQJ*:DQJHWDO=ZDUZHUGHQDXFKKHXWHVFKRQ*HQWHVWVGLH$XVVDJHQ
EHUGLHVSRUWOLFKH/HLVWXQJVIlKLJNHLWEDVLHUHQGDXIGHU$QDO\VHGHUDUWLJHU*HQHOLHIHUQGLUHNW
DQ .RQVXPHQWLQQHQ XQG .RQVXPHQWHQ YHUNDXIW GHUHQ $XVVDJHNUDIW MHGRFK DOV ©SUDNWLVFK
EHGHXWXQJVORVªHLQJHVWXIWZHLOGLHWDWVlFKOLFKHQ$XVZLUNXQJHQGLHVHU*HQHLQVJHVDPWJHULQJ
VLQG:HEERUQHWDO
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
 :LVVHQXPGLHJHQHWLVFKHQ9HUDQODJXQJHQGHU(OWHUQ
'LH9HUKLQGHUXQJGHU9HUHUEXQJYRQJHQHWLVFKHQ0XWDWLRQHQGLHXUVlFKOLFKIU(UNUDQNXQJHQ
VLQG KDW LQ MHGHP)DOO ]XU9RUDXVVHW]XQJ GDVVEHUKDXSW HLQHUK|KWHV5LVLNR IU HLQH(UE
NUDQNKHLW LGHQWLIL]LHUW ZLUG RGHU VRJDU GLH JHQHWLVFKH 3UlGLVSRVLWLRQ GHV 3DDUHV PLW .LQGHU
ZXQVFKEHNDQQWLVW-HGRFKPDQLIHVWLHUHQVLFKUH]HVVLYYHUHUEWHPRQRJHQH(UNUDQNXQJHQEHL
3HUVRQHQGLHGLHVH*HQPXWDWLRQQXUDXIHLQHP&KURPRVRP WUDJHQQLFKWGXUFK.UDQNKHLWV
V\PSWRPH'HPHQWVSUHFKHQGZLVVHQ7UlJHULQQHQXQG7UlJHUGLHVHU0XWDWLRQPLWXQWHUQLFKWV
GDYRQ 'LH .HLPEDKQWKHUDSLH ZUGH LQ GLHVHQ )lOOHQ ZDKUVFKHLQOLFK QLFKW ]XU $QZHQGXQJ
NRPPHQN|QQHQ±DXVVHUEHLJHQHWLVFKHU$QDO\VHRKQH,QGLNDWLRQ$XFKEHLDXWRVRPDOGRPL
QDQW YHUHUEWHQ(UNUDQNXQJHQ YRU DOOHPVROFKH GLH VLFKHUVWZHLW QDFKGHU*HVFKOHFKWVUHLIH
PDQLIHVWLHUHQZLH&KRUHD+XQWLQJWRQN|QQHQ.LQGHUEHUHLWVJH]HXJWXQGJHERUHQVHLQEHYRU
EHUKDXSW HLQH (UENUDQNKHLW GLDJQRVWL]LHUW ZLUG ± HWZD EHL XQEHNDQQWHU )DPLOLHQJHVFKLFKWH
*UXQGVlW]OLFKVWHOOWVLFKGLH)UDJHREHLQH9HUEHVVHUXQJXQGZHLWHUH9HUEUHLWXQJJHQHWLVFKHU
$QDO\VHQRKQH,QGLNDWLRQGLHHWZDGLUHNWDQ9HUEUDXFKHULQQHQXQG9HUEUDXFKHUJHULFKWHWVLQG
XQG GDV GDGXUFK XPIDVVHQGHUH:LVVHQ XP GLH HLJHQHQ JHQHWLVFKHQ 3UlGLVSRVLWLRQHQ HLQH
bQGHUXQJLQ%H]XJDXI)RUWSIODQ]XQJVSUDNWLNHQKlWWH6NLUWRQ
'HU]HLWZHUGHQGLHDOOHUPHLVWHQ.LQGHUDXIQDWUOLFKHP:HJJH]HXJWZRGXUFK0HWKRGHQGHU
3,'QLFKWDQJHZHQGHWZHUGHQN|QQHQXPJHQHWLVFKH3UlGLVSRVLWLRQHQLQEHIUXFKWHWHQ(L]HO
OHQ]XLGHQWLIL]LHUHQZXUGHQLQGHU6FKZHL]LQVJHVDPW.LQGHULQIROJHHLQHUPHGL]L
QLVFK XQWHUVWW]WHQ 6FKZDQJHUVFKDIW OHEHQG JHERUHQ ZREHL GLHVH =DKO LQ GHQ OHW]WHQ -DKU
]HKQWHQDQJHVWLHJHQLVWXQGQRFKEHLXQWHUODJ7URW]GLHVHV$QVWLHJVLVWGHU$QWHLO
GHUPHGL]LQLVFKXQWHUVWW]WJH]HXJWHQ.LQGHUDQDOOHQ*HEXUWHQPLW UXQGJHULQJ %XQ
GHVDPWIU6WDWLVWLN%)6R-'HU]HLWLVWQLFKWDE]XVHKHQREGLH0|JOLFKNHLWYRQ.HLPEDKQ
HLQJULIIHQEHLHQWVSUHFKHQGHU5HJXOLHUXQJ:LUNVDPNHLW6LFKHUKHLWXQG9HUIJEDUNHLWGLH=DKO
NQVWOLFKHU%HIUXFKWXQJHUK|KHQZUGH
 (WKLVFKHXQGVR]LDOH$VSHNWHYRQ.HLPEDKQWKHUDSLH
.XU]	NQDSS
x .HLPEDKQWKHUDSLHZLUGYRUGHP+LQWHUJUXQGKLVWRULVFKHUHXJHQLVFKHU0DVVQDKPHQGLVNXWLHUWHWZDGHU9HUQLFK
WXQJ©XQZHUWHQª/HEHQVLP1DWLRQDOVR]LDOLVPXV
x $EVHLWVGLHVHUH[WUHPHQ)lOOHYRQ(XJHQLNVLQG*HVXQGKHLW.UDQNKHLWXQG%HKLQGHUXQJ LPPHUVR]LDOEHGLQJWH
XQGVXEMHNWLYH.DWHJRULHQIUGLHHVXQWHUVFKLHGOLFKHJHVHOOVFKDIWOLFKH3HUVSHNWLYHQXQG.ODVVLILNDWLRQHQJLEW'LH
GLYHUJLHUHQGHQ%HXUWHLOXQJHQGHU/HJLWLPLWlWXQG1RWZHQGLJNHLWYRQ.HLPEDKQHLQJULIIHQKlQJWPLWGLHVHQ6LFKW
ZHLVHQ]XVDPPHQ
x 1HJDWLYH $XVZLUNXQJHQ YRQ .HLPEDKQHLQJULIIHQ DXI 0HQVFKHQ PLW EHVWLPPWHQ (UNUDQNXQJHQ RGHU %HKLQGH
UXQJHQZHUGHQEHIUFKWHWVR]LDOH8QJOHLFKKHLW'LVNULPLQLHUXQJ
x )DOOV.HLPEDKQWKHUDSLH LQ=XNXQIW UHDOLVLHUWZHUGHQN|QQWHVWHOOWHVLFKGLH)UDJHQDFKGHQ*UHQ]HQYRQ.HLP
EDKQHLQJULIIHQREGLHVHHWZDQXU IUEHVWLPPWH(UENUDQNKHLWHQRGHUDXFK IU+XPDQ(QKDQFHPHQWHLQJHVHW]W
ZHUGHQGUIHQ

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
(LQH5HLKHYRQ6WHOOXQJQDKPHQKDEHQVLFKEHUHLWVPLWHWKLVFKHQ$VSHNWHQYRQ*HQRPH(GL
WLQJIU.HLPEDKQHLQJULIIHEHVFKlIWLJW(LQH$QDO\VHGLHVHU6WHOOXQJQDKPHQILQGHWVLFKLQ.DSL
WHOGHV%HULFKWHVDE6HLWH ,P)ROJHQGHQZLUGNXU]DXIHLQLJH]HQWUDOHHWKLVFKHXQG
VR]LDOH$VSHNWH GHU.HLPEDKQWKHUDSLH HLQJHJDQJHQ GLH IU GLH DEVFKOLHVVHQGH%HWUDFKWXQJ
GHVYRUOLHJHQGHQ.DSLWHOVUHOHYDQWVLQG
(LQ]HQWUDOHUHWKLVFKHU$VSHNW LQGHU'HEDWWH UXQGXPGLH.HLPEDKQWKHUDSLH LVWGHUHQ1DKH
RGHU *OHLFKVHW]XQJ PLW KLVWRULVFKHQ HXJHQLVFKHQ %HVWUHEXQJHQ VLHKH ,QIRER[  ©-HGH
hEHUOHJXQJ]XJHQHWLVFKHU$XVOHVHXQG ½9HUEHVVHUXQJVYHUVXFKH¾GHVPHQVFKOLFKHQ(UEJXWV
GXUFKHLQH*HQWKHUDSLHEHUGLH.HLPEDKQPXVVVLFKKHXWHYRUGHP+LQWHUJUXQGGHV+ROR
FDXVWVGHV5DVVHQZDKQVXQGGHU9HUQLFKWXQJ½OHEHQVXQZHUWHQ¾/HEHQVUHFKWIHUWLJHQ*UDZ
6$XFKLQGHU'HEDWWHUXQGXP.HLPEDKQHLQJULIIHPLWWHOV*HQRPH(GLWLQJZLUGGLH
VHV $UJXPHQW JHJHQ .HLPEDKQHLQJULIIH KHUYRUJHEUDFKW GLH ZRKOZROOHQGH XQG PHGL]LQLVFK
LQGL]LHUWH$XVZDKOEHVWLPPWHU©QRUPDOHUªRGHU©JHVXQGHUª*HQHXQGGDPLWHLQKHUJHKHQGHU
3KlQRW\SHQZLUGDOV(XJHQLNLGHQWLIL]LHUW&RPIRUW3ROODFN
,QIRER[(XJHQLN
%DVLHUHQGDXI(UNHQQWQLVVHQDXV9HUHUEXQJVOHKUHXQG+XPDQJHQHWLNJDEHVVHLWGHP-DKUKXQGHUWYHUVWlUNW%H
VWUHEXQJHQ GDV NROOHNWLYH (UEJXW YRQ *HVHOOVFKDIWHQ GXUFK HXJHQLVFKH 0DVVQDKPHQ DNWLY ]X ©YHUEHVVHUQª 0LW
HXJHQLVFKHQ$UJXPHQWHQZXUGHQ0DVVQDKPHQZLH+HLUDWVYHUERWH=ZDQJVVWHULOLVDWLRQXQGGLH(UPRUGXQJXQG0DV
VHQYHUQLFKWXQJYRQDOVXQHUZQVFKWJHEUDQGPDUNWH%HY|ONHUXQJVJUXSSHQEHJUQGHW'LHQDWLRQDOVR]LDOLVWLVFKH5DV
VHQK\JLHQH LP 'ULWWHQ 5HLFK VWHOOWH VLFKHUOLFK GHQ YHUDEVFKHXXQJVZUGLJHQ 7LHISXQNW GLHVHU %HVWUHEXQJHQ GDU
6WDDWOLFK DQJHVWUHEWH (XJHQLN ZDU MHGRFK QLFKW DXI DXWRULWlUGLNWDWRULVFKH 6\VWHPH EHVFKUlQNW 0DVVQDKPHQ ZLH
=ZDQJVVWHULOLVDWLRQZXUGHDXFKLQGHPRNUDWLVFKOLEHUDOHQ6WDDWHQJHVHW]W%HLWUlJHLQ%DVKIRUG	/HYLQH,QGHU
6FKZHL]ZXUGH=ZDQJVVWHULOLVDWLRQRGHU±NDVWUDWLRQELVLQGLHHU-DKUHSUDNWL]LHUW%KO6±+XRQNHU
0DQFKH.ULWLNHULQQHQXQG.ULWLNHUYRQ3UlLPSODQWDWLRQVXQG3UlQDWDOGLDJQRVWLNVHKHQGLH$QZHQGXQJGLHVHU
7HFKQLNHQDOVHXJHQLVFKH0DVVQDKPHQ0$:ROI$XFK.HLPEDKQHLQJULIIHZHUGHQXQWHUGLHVHP9RU]HLFKHQ
GLVNXWLHUW.ULVKDQ.DQFKDQ	6LQJK3ROODFN
(LQHUQHJDWLYHQ5DKPXQJXQG%HXUWHLOXQJYRQ.HLPEDKQHLQJULIIHQDOV(XJHQLNVHW]HQ%HIU
ZRUWHQGHHQWJHJHQGDVV.HLPEDKQHLQJULIIH LQ OLEHUDOHQXQGGHPRNUDWLVFKHQ*HVHOOVFKDIWDOV
IUHLHXQGSULYDWH(QWVFKHLGXQJYRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQDXVHWKLVFKHU3HUVSHN
WLYHSULQ]LSLHOODN]HSWDEHOVHLHQ ,P6WUHEHQQDFKHLQHPEHVWP|JOLFKHQ/HEHQIUGDVHLJHQH
.LQG VHLHQ .HLPEDKQHLQJULIIH HLQ ZHLWHUHV 0LWWHO 6LH N|QQWHQ VFKZHUH (UENUDQNKHLWHQ XQG
GDPLWYHUEXQGHQHV/HLGYHUULQJHUQRGHUYHUKLQGHUQ+,0LOOHU6DYXOHVFX3XJK'RXJ
ODV	*\QJHOO
)DOOVVLFKHLQH*HVHOOVFKDIWGDUDXIYHUVWlQGLJHQZUGH]LHOJHULFKWHWHJHQHWLVFKH9HUlQGHUXQ
JHQ GHU .HLPEDKQ ]XU 9HUKLQGHUXQJ YRQ .UDQNKHLWHQ ]X]XODVVHQ VR VWHOOWH VLFK GLH )UDJH
ZHOFKHJHQHWLVFKHQ$XVSUlJXQJHQXQGGDUDXVHQWVWHKHQGHN|USHUOLFKH=XVWlQGHDOVSDWKROR
JLVFKDOV©NUDQNªHLQJHVWXIWZHUGHQXQGZHOFKHDOVQLFKWSDWKRORJLVFKH©QRUPDOHª9DULDQWH
LQQHUKDOEGHUJHQHWLVFKELRORJLVFKHQ9LHOIDOW8OOULFK6±9RQ2UJDQLVDWLRQHQZLH
GHU:+2EDOV.UDQNKHLWHQGHILQLHUWHJHQHWLVFKEHGLQJWHN|USHUOLFKH=XVWlQGHZLHHUE
OLFKH*HK|UORVLJNHLW RGHU'RZQV\QGURPZHUGHQ YRQ$QJHK|ULJHQ%HWURIIHQHQRGHU DQGHUHQ
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
JHVHOOVFKDIWOLFKHQ$NWHXULQQHQXQG$NWHXUHQQLFKWLPPHUDOV.UDQNKHLWHQRGHU%HKLQGHUXQJHQ
LGHQWLIL]LHUW6FKLOGPDQQ9LHOPHKUZLUGDXIGLHVR]LDOH'LPHQVLRQGHUGLVNXUVLYHQ+HU
YRUEULQJXQJYRQ%HKLQGHUXQJGXUFK=XVFKUHLEXQJHQXQG6WUXNWXUHQYHUZLHVHQ .DVWO
'LH)UDJHQDFKGHU'HILQLWLRQYRQ.UDQNKHLWXQG*HVXQGKHLWXQGGHU/HJLWLPLWlWHLQHU$XVOHVH
VWHOOHQVLFKlKQOLFKDXFK LQ%H]XJDXI9HUIDKUHQGHU5HSURGXNWLRQVPHGL]LQGLHDXI$XVZDKO
©JHVXQGHUª(PEU\RQHQDE]LHOW
$XVVXEMHNWLYHU6LFKWZHLVHDXVGHU3HUVSHNWLYHHLQHV0HQVFKHQGHUPLWEHVWLPPWHQN|USHU
OLFKHQ0HUNPDOHQJHERUHQZXUGHGLHPHGL]LQLVFKXQGJHVHOOVFKDIWOLFKDOV%HKLQGHUXQJDQJH
VHKHQZHUGHQDEHUDXFKDXV IDPLOLlUHQJHPHLQVFKDIWOLFKHQRGHUPLWXQWHUJHVHOOVFKDIWOLFKHQ
3RVLWLRQHQKHUDXVVLQGGLHVH0HUNPDOHPLWXQWHUZHQLJHUHLQH OHLGYROOH%HKLQGHUXQJDOV YLHO
PHKU JHOHEWH 1RUPDOLWlW GLH QLFKW PLW HLQHU ZDKUJHQRPPHQHQ (LQVFKUlQNXQJ YRQ /HEHQV
TXDOLWlW HLQKHUJHKW 6FKUDPPH  $XFK LQ %H]XJ DXI 3UlLPSODQWDWLRQVVFUHHQLQJV RGHU
3UlQDWDOGLDJQRVWLN EHVWHKHQ %HIUFKWXQJHQ GDVV VLFK GLH JHVHOOVFKDIWOLFKH %HXUWHLOXQJ YRQ
0HQVFKHQPLW%HKLQGHUXQJRGHUJHQHWLVFKEHGLQJWHQ(UNUDQNXQJHQGXUFKGLHVH0|JOLFKNHLW
GHU9HUKLQGHUXQJGHU:HLWHUJDEHEHVWLPPWHU*HQHYHUVFKOHFKWHUQZLUG :LVFKPDQQ
6  (V ZLUG EHIUFKWHW GDVV VLFK GLH VR]LDOH 8QJOHLFKKHLW ]ZLVFKHQ GHQHQ GLH NHLQH
(UNUDQNXQJ KDEHQ RGHU GHUHQ (UNUDQNXQJ GXUFK .HLPEDKQWKHUDSLH YHUKLQGHUW ZXUGH XQG
GHQHQ GLHPLW HLQHU (UNUDQNXQJ RGHU %HKLQGHUXQJ JHERUHQZXUGHQ YHUWLHIHQ N|QQWH 3RO
ODFN
6WDNHKROGHUSHUVSHNWLYH:DVVLQGOHJLWLPH=LHOHYRQ.HLPEDKQHLQJULIIHQ"
'LH'LVNXVVLRQLP6WDNHKROGHU:RUNVKRSGUHKWHVLFK]HQWUDOGDUXPZHOFKH=LHOHYRQ.HLPEDKQHLQJULIIHQOHJLWLPVHLQ
N|QQWHQXQGZHOFKHQLFKWEH]LHKXQJVZHLVHZLHHLQHGHUDUWLJH.ODVVLIL]LHUXQJYRQ=LHOHQYRUJHQRPPHQZHUGHQPVV
WH7HLOQHKPHQGHKREHQ LPPHUZLHGHUKHUYRUGDVVGLH(QWVFKHLGXQJ OHW]WHQGOLFKHLQHJHVHOOVFKDIWOLFKHVHLQPVVH
GLH*HVHOOVFKDIWPVVHVLFKLKUHUHLJHQHQPRUDOLVFKHQ:HUWHXQGHWKLVFKHQ5LFKWOLQLHQYHUJHZLVVHUQXQGGLHVHGDQQ
YROO]LHKHQ:HOFKH$UWYRQ*HVHOOVFKDIWP|FKWHQZLUVHLQ":DVZROOHQZLUIUXQVHUH.LQGHUXQG1DFKNRPPHQ"'LHVH
XQGZHLWHUH)UDJHQPVVWHQLQ(QWVFKHLGXQJHQEHUGHQ(LQVDW]GHUDUWLJHU7HFKQRORJLHQEHUFNVLFKWLJWZHUGHQ
*OHLFK]HLWLJ ZXUGHQ 1RUPHQ XQG :HUWH DOV JHIlKUGHW EHVFKULHEHQ 7HFKQRORJLHQ N|QQHQ HLQH (LJHQG\QDPLN
HQWZLFNHOQGLHGDQQVFKZHUDXI]XKDOWHQLVW6HOEVWZHQQHLQ9HUERWEHVWLPPWHU.HLPEDKQHLQJULIIHYRUKHUUVFKWN|QQWH
GHULQWHUQDWLRQDOH'UXFNLUJHQGZDQQDXFKLQGHU6FKZHL]HLQH9HUlQGHUXQJGHU=XVWlQGHEHZLUNHQ
'LH7HLOQHKPHQGHQGHV:RUNVKRSVVDKHQEHL(QWVFKHLGXQJHQGDUEHUZHOFKHJHQHWLVFKH9DULDQWHQDOV©NUDQNªXQG
GDPLW DOV =LHO YRQ .HLPEDKQHLQJULIIHQ GHILQLHUW ZHUGHQ GLH *HIDKU GHU 'LVNULPLQLHUXQJ YRQ EHVWLPPWHQ 3HUVRQHQ
JUXSSHQHWZD0HQVFKHQPLW%HKLQGHUXQJHQ$XFKGDV5LVLNRGHU(XJHQLNZXUGH LGHQWLIL]LHUW'HVKDOEPVVH IDOOV
.HLPEDKQWKHUDSLH P|JOLFK XQG OHJDO ZlUH EHKXWVDP PLW GLHVHU 7HFKQRORJLH XQG LKUHU $QZHQGXQJ XPJHJDQJHQ
ZHUGHQ
'LH)UDJHGDQDFKZLH.UDQNKHLWXQG*HVXQGKHLWJHVHOOVFKDIWOLFKNRQVWUXLHUWZHUGHQEHWULIIWLQ
DQGHUHU+LQVLFKWDXFKGDV7KHPDGHUJHQWHFKQLVFKHQ2SWLPLHUXQJGHVPHQVFKOLFKHQ.|USHUV
GHV+XPDQ(QKDQFHPHQW9HUWUHWHULQQHQXQG9HUWUHWHU WUDQVKXPDQLVWLVFKHU ,GHHQYHUZHLVHQ
GDUDXIGDVVGLH9HUlQGHUXQJGHU©1DWXUªGHV0HQVFKHQGXUFK*HQRPH(GLWLQJQLFKWSHUVH
HWZDV1HJDWLYHVGDUVWHOOWVRQGHUQPHQVFKOLFKH3RWHQ]LDOHHUK|KHQVRZLH]XHLQHPEHVVHUHQ
/HEHQXQGHLQHUEHVVHUHQ*HVHOOVFKDIWEHLWUDJHQN|QQWHQ%RVWURP$UJXPHQWHJHJHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
RSWLPLHUHQGH.HLPEDKQHLQJULIIHEHWUHIIHQGLH$XVZLUNXQJHQDXIGLH,GHQWLWlWXQGGDV6HOEVWELOG
GHUJHERUHQHQ.LQGHUGDV9HUKlOWQLV]ZLVFKHQ(OWHUQXQG.LQGHUQRGHUGLH$QQDKPHGHUSULQ
]LSLHOOHQ ,OOHJLWLPLWlWGHVJHQWHFKQLVFKHQ(LQJULIIV LQGLH1DWXURGHU LQGLHJ|WWOLFKH6FK|SIXQJ
%D\OLV	5REHUW1XIILHOG&RXQFLORQ%LRHWKLFV6±
0DQFKH :LVVHQVFKDIWOHULQQHQ XQG :LVVHQVFKDIWOHU ZHLVHQ DXI HLQ SUDNWLVFKHV 3UREOHP GHU
(WDEOLHUXQJ HLQHU EHVWLPPWHQ JHVHOOVFKDIWOLFKHQ *UHQ]H IU .HLPEDKQHLQJULIIH KLQ GLH QLFKW
EHUVFKULWWHQZHUGHQGDUILQHLQHUJOREDOLVLHUWHQ:HOWN|QQHQQDWLRQDOHXQGLQWHUQDWLRQDOH5H
JHOXQJHQ0HQVFKHQPLWXQWHUQLFKWGDYRQDEKDOWHQ2UWH]X ILQGHQDQGHQHQ+XPDQ(QKDQ
FHPHQW WURW]9HUERWVGXUFKJHIKUWZHUGHQN|QQWH6LHJHKHQGDYRQDXVGDVV(OWHUQVREDOG
GLHWHFKQLVFKH0DFKEDUNHLWXQG6LFKHUKHLWJHJHEHQVLQGGHUDUWLJH9HUIDKUHQQDFKIUDJHQZHU
GHQIDOOVVLHLQGHU%HKDQGOXQJHLQHQVXEMHNWLYHQ9RUWHLOIUVLFKRGHULKU.LQGVHKHQ±XQDE
KlQJLJYRQGHUZHLWHUHQJHVHOOVFKDIWOLFKHQ%HXUWHLOXQJXQGVR]LDOHQ)ROJHQ'LHVHU6LFKWZHLVH
ZLUGDEHUPLWGHP9HUZHLVDXIGLHQRUPDWLYH0DFKWJHVHW]OLFKHU5HJXOLHUXQJXQGGHU0|JOLFK
NHLWSROLWLVFKHU(LQIOXVVQDKPHJHJHQEHUQHXHQ7HFKQRORJLHQDXFKZLGHUVSURFKHQ%RVOH\HW
DO
 ([SHULPHQWHOOH.HLPEDKQHLQJULIIH(LQVLFKWHQXQG
/LPLWLHUXQJHQ
.XU]	NQDSS
x 1HXH*HQRPH(GLWLQJ9HUIDKUHQXQG LQVEHVRQGHUH&5,635&DVKDEHQGHQ ODQJHQXU WKHRUHWLVFKGLVNXWLHUWHQ
$QVDW]GHU.HLPEDKQWKHUDSLHSUDNWLVFKQlKHUUFNHQODVVHQZHQQJOHLFKHLQHNOLQLVFKH$QZHQGXQJLPPHUQRFK
HQWIHUQWHUVFKHLQW
x 'LH)RUVFKXQJDQ(PEU\RQHQXQGGLH9HUlQGHUXQJGHUPHQVFKOLFKHQ.HLPEDKQLVW LQYLHOHQ/lQGHUQYHUERWHQ
/DERUYHUVXFKH ]X.HLPEDKQHLQJULIIHQPLWPHQVFKOLFKHQ(PEU\RQHQ ILQGHQ GHU]HLW YRU DOOHP LQ&KLQD XQG GHQ
86$VWDWW
x ([SHULPHQWH PLW PHQVFKOLFKHQ (PEU\RQHQ ]HLJWHQ GDVV JH]LHOWH .HLPEDKQHLQJULIIH PLW &5,635&DV QXU LQ
ZHQLJHQ )lOOHQ GLH HUZQVFKWHQ 9HUlQGHUXQJHQ GHU '1$ HUEULQJHQ $XVVHUGHP ]HLJWHQ VLFK XQHUZQVFKWH
1HEHQZLUNXQJHQZLH2IIXQG2Q7DUJHW(IIHNWHRGHU0RVDLNELOGXQJ
x 9HUVXFKHPLW%DVH(GLWLQJ]HLJHQHLQHK|KHUH(IIL]LHQ]LQGHU*HQ(GLWLHUXQJXQGJHULQJHUH1HEHQZLUNXQJHQ
x (QGH  ZXUGH GHU HUVWH (LQJULII LQ GLH PHQVFKOLFKH .HLPEDKQ EHNDQQW JHJHEHQ 'LHVHU (LQJULII KDWWH GLH
(U]HXJXQJYRQ+,95HVLVWHQ]]XP=LHO
.HLPEDKQHLQJULIIH DP0HQVFKHQ VLQG ]ZDU QLFKW HUVW VHLW GHU (QWZLFNOXQJ QHXHUHU*HQRPH
(GLWLQJ9HUIDKUHQ7KHPDPHGL]LQLVFKHUXQGHWKLVFKHU'HEDWWHQMHGRFKLVWGXUFK*HQRPH(GL
WLQJLKUH8PVHW]XQJDXVGHP%HUHLFKGHU7KHRULHKHUDXVJHWUHWHQXQGSUDNWLVFKHWZDVQlKHU
JHUFNW $GDVKL	&RKHQ/XQVKRI:LHGDV.DSLWHO ]X*HQRPH(GLWLQJ LP%H
UHLFKGHU;HQRWUDQVSODQWDWLRQJH]HLJWKDWZXUGHEHUHLWVHLQHJDQ]H5HLKHDQ.HLPEDKQPRGLIL
NDWLRQHQEHL6FKZHLQHQDOV2UJDQTXHOOHQYRUJHQRPPHQVLHKH$EVFKQLWW'DUEHUKLQDXV
JDEHVHLQH9LHO]DKOZHLWHUHU(LQJULIIHLQGLH.HLPEDKQYRQ6lXJHWLHUHQXQWHUDQGHUHPGHQHQ
YRQ$IIHQ5LQGHUQ5DWWHQRGHU0lXVHQIU%HLVSLHOHVLHKH,VKLL6±,Q7LHU
YHUVXFKHQ ZXUGHQ DXFK (LQJULIIH JHWHVWHW GLH GLH 3UlYHQWLRQ YRQ (UENUDQNKHLWHQ GLH EHLP
0HQVFKHQYRUNRPPHQ]XP=LHOKDWWHQ'XUFK&5,635&DVZXUGHHWZDLQ0lXVHQGDV*HQ
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
NRUULJLHUWZHOFKHVIUGLH+HUDXVELOGXQJGHU'XFKHQQH0XVNHOG\VWURSKLHYHUDQWZRUWOLFKLVW,Q
GHQ)lOOHQLQGHQHQGLH.RUUHNWXUGHV*HQVWHLOZHLVHHUIROJUHLFKZDU0RVDLNELOGXQJNRQQWH
HLQSRVLWLYHU(LQIOXVVDXIGLH0XVNHOVWlUNHLGHQWLIL]LHUWZHUGHQ&KHQJ]X/RQJHWDO
,Q GLHPHQVFKOLFKH .HLPEDKQ LVW GHPJHJHQEHU DXFKZHJHQ QDWLRQDOHU 9HUERWH YRQ .HLP
EDKQHLQJULIIHQXQGEHUKDXSWGHU)RUVFKXQJDQ(PEU\RQHQ$UDNL	,VKLLNOLQLVFKODQJH
QLFKWJH]LHOWHLQJHJULIIHQZRUGHQ=ZDUZXUGHQLQGHQOHW]WHQ-DKUHQHLQLJH/DERUH[SHULPHQWH
PLW(PEU\RQHQLQHLQHPIUKHQ(QWZLFNOXQJVVWDGLXPGXUFKJHIKUWMHGRFKZXUGHGLH(QWZLFN
OXQJGHU(PEU\RQHQJHVWRSSWXQGHVZXUGHQNHLQH.LQGHUPLWJH]LHOWGXUFK*HQRPH(GLWLQJ
KHUYRUJHUXIHQHQ .HLPEDKQYHUlQGHUXQJHQ JHERUHQ 'LH JOHLFK YRUJHVWHOOWH H[SHULPHQWHOOH
)RUVFKXQJ]XU.HLPEDKQWKHUDSLHIDQGELVODQJGXUFK)RUVFKXQJVLQVWLWXWLRQHQLQ&KLQD;.DQJ
HWDO*XDQJOHL/LHWDO3/LDQJHWDO7DQJHWDO=HQJHWDO
XQG]XP7HLOLQGHQ86$+0DHWDOVWDWW'DEHLZLUG]ZDUPLWWHOVJHQWHFKQLVFKHU9HU
IDKUHQLQGLH'1$HLQJHJULIIHQMHGRFKHLQHZHLWHUH(QWZLFNOXQJGHU(PEU\RQHQXQWHUEXQGHQ
,QGHU6FKZHL]ZLH LQGHQPHLVWHQDQGHUHQHXURSlLVFKHQ/lQGHUQ LVWGLHJHQWHFKQLVFKH9HU
lQGHUXQJGHUPHQVFKOLFKHQ.HLPEDKQ±DXFK]X)RUVFKXQJV]ZHFNHQXQGZHQQGLH(PEU\R
QDOHQWZLFNOXQJ LP0HKU]HOOVWDGLXPJHVWRSSWZLUG±JHVHW]OLFKXQWHUVDJW $UDNL	 ,VKLL
'HUVSlWHUQRFK]XGLVNXWLHUHQGH)DOOGHV.HLPEDKQHLQJULIIHVLQ&KLQDKDWKLHUHLQH=lVXUJH
VHW]WVLHKH$EVFKQLWW
,QIRER[5HJXOLHUXQJYRQ.HLPEDKQHLQJULIIHQLQGHU6FKZHL]
,Q GHU 6FKZHL] VLQG 9HUVXFKH XQG $QZHQGXQJHQ YRQ VRPDWLVFKHU *HQWKHUDSLH EHZLOOLJXQJVSIOLFKWLJ DEHU JUXQG
VlW]OLFKHUODXEW+HLOPLWWHOJHVHW]+XPDQIRUVFKXQJVJHVHW]'HU(LQJULIILQGDV(UEJXWYRQ.HLPEDKQ]HOOHQ
LVWDEHUZLH LQGHQPHLVWHQDQGHUHQ/lQGHUQYHUERWHQ6WDPP]HOOHQIRUVFKXQJVJHVHW]$UW'LH+HUVWHOOXQJ
YRQ(PEU\RQHQIUGLH)RUVFKXQJRGHUGLH)RUVFKXQJDQJDQ]HQEHU]lKOLJHQ(PEU\RQHQLVW]ZDUYHUERWHQMHGRFK
LVW GLH 1XW]XQJ YRQ HPEU\RQDOHQ 6WDPP]HOOHQ DXV EHU]lKOLJHQ (PEU\RQHQ XQWHU EHVWLPPWHQ %HGLQJXQJHQ IU
)RUVFKXQJ HUODXEW 6WDPP]HOOHQIRUVFKXQJVJHVHW]  $UW ± (LQH XPIDVVHQGH $XVHLQDQGHUVHW]XQJ PLW GHQ
UHFKWOLFKHQ5DKPHQEHGLQJXQJHQYRQ.HLPEDKQHLQJULIIHQLQGHU6FKZHL]JHEHQ*UXEHUXQG6RPPHULQ.DSLWHOXQG
LQVEHVRQGHUHLP$EVFKQLWWGHVYRUOLHJHQGHQ%HULFKWHV
 .HLPEDKQHLQJULIIHPLWWHOV&5,635&DVJHULQJH:LUNVDPNHLW
XQHUZQVFKWH(IIHNWH
,QVEHVRQGHUH HLQ ZLVVHQVFKDIWOLFKHU 9HUVXFK KDW GLH 'HEDWWH EHU *HQRPH (GLWLQJ GHU
PHQVFKOLFKHQ.HLPEDKQZLHGHUDQJHIDFKWZXUGHHLQ$UWLNHOYHU|IIHQWOLFKWGHUGHQ(LQ
JULIILQPHQVFKOLFKHWULSRQXFOHDUH=\JRWHQ31EHVFKUHLEW'HU9HUVXFKKDWWH]XP=LHOGDV
ȕ*ORELQ*HQ+%% LQGHQ(PEU\RQHQ]XYHUlQGHUQ9HUVFKLHGHQH0XWDWLRQHQGLHVHV*HQV
VLQGIUGLH+HUDXVELOGXQJYRQȕ7KDODVVlPLHYHUDQWZRUWOLFK(LQH.RUUHNWXUGLHVHU*HQHLQGHU
.HLPEDKQN|QQWHGLHVH(UENUDQNKHLWYHUKLQGHUQ

9RQEHKDQGHOWHQ0lXVHQZDUEHLGUHLHLQHWHLOZHLVH.RUUHNWXUYRUKDQGHQ
31=\JRWHQHQWKDOWHQHLQH(L]HOOHXQG]ZHL6SHUPLHQNHUQHXQGZHUGHQLP=XJHYRQ,9)3UR]HVVHQNOLQLVFKQLFKW
ZHLWHUYHUZHQGHWGDLKU(QWZLFNOXQJVSRWHQ]LDOJHULQJHULVWXQGPHLVW]X)HKOJHEXUWHQIKUW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'HU 9HUVXFK ]HLJWH GDVVPLWWHOV &5,635&DV HLQ 'RSSHOVWUDQJEUXFK DQ GHU JHZQVFKWHQ
6WHOOHGHUHPEU\RQDOHQ'1$KHUYRUJHUXIHQZHUGHQNDQQZREHLUXQGGHU(PEU\RQHQ
LQGLH&5,635&DV6\VWHPHHLQJHEUDFKWZXUGHQQDFK6WXQGHQPRUSKRORJLVFKXQDXIIlOOLJ
ZDUHQ 9RQ DOOHQ EHKDQGHOWHQ (PEU\RQHQ ZLHVHQ UXQG  HLQH (GLWLHUXQJ GXUFK
&5,635&DVDXI'LH(GLWLHUXQJVYRUJlQJHOLHIHQYRUZLHJHQGPLWWHOV1+(-DEUXQG
GDV KHLVVW GLH DXVHLQDQGHUJHEURFKHQHQ (QGHQ GHU '1$ ZXUGHQ GXUFK ]HOOLQWHUQH 5HSDUD
WXUPHFKDQLVPHQZLHGHU]XVDPPHQJHIKUW%HLGHUHGLWLHUWHQ(PEU\RQHQOLHIGHU5HSDUD
WXUYRUJDQJPLWWHOV+'5DE XQG QXW]WH GDEHL HLQH LQ GHU'1$ VHOEVW YRUNRPPHQGH lKQOLFKH
*HQVHTXHQ]%HL GHUHGLWLHUWHQ(PEU\RQHQQXW]WHGHU+'59RUJDQJHLQJHPHLQVDP
PLWGHP&5,635&DV6\VWHPHLQJHEUDFKWHNQVWOLFKKHUJHVWHOOWH'1$6HTXHQ]DOV9RUODJH
H[RJHQH'1$'LH)RUVFKXQJVJUXSSHVFKOLHVVWGDUDXVGDVV LQ=\JRWHQ1+(-DOVSULPlUHU
5HSDUDWXUPHFKDQLVPXVEHL'RSSHOVWUDQJEUFKHQDXIWULWWXQGIDOOVPLWWHOV+'5HLQH5HSDUDWXU
HUIROJWGLHVHLQVEHVRQGHUHDQKDQGHQGRJHQHU'1$)UGLH)RUVFKHULQQHQXQG)RUVFKHUZLUIW
GLHVHLQH5HLKHYRQ+HUDXVIRUGHUXQJHQKLQVLFKWOLFKGHU$QZHQGEDUNHLWYRQ*HQRPH(GLWLQJLQ
(PEU\RQHQDXI 3/LDQJHWDOGLHZLHVLFK]HLJHQZLUGJHQHUHOO.HLPEDKQYHUlQGH
UXQJHQPLWWHOV*HQRPH(GLWLQJEHWUHIIHQ
x 1XULQHWZDGHUEHKDQGHOWHQ(PEU\RQHQKDW&5,635&DVEHUKDXSWHLQH9HUlQ
GHUXQJ KHUYRUJHUXIHQ 5XQG  GHU (PEU\RQHQ ZDUHQ QDFK GHU ,QMHNWLRQ EHUKDXSW
QLFKWPHKUEHUOHEHQVIlKLJ
x (VZXUGHQ2II7DUJHW(IIHNWH LQGHU'1$QDFKJHZLHVHQZREHLGLH3Ul]LVLRQ MHQDFKYHU
ZHQGHWHU VJ51$XQWHUVFKLHGOLFK KRFKZDU'LH)RUVFKXQJVJUXSSHEHULFKWHW GDYRQ GDVV
QXUHLQEHVWLPPWHU7HLOGHV*HQRPV]XUhEHUSUIXQJYRQ2II7DUJHW(IIHNWHQVHTXHQ]LHUW
ZXUGH 6LH VFKOLHVVHQ GDUDXV GDVV GLH$Q]DKO GHU 2II7DUJHW(IIHNWH VRJDU HKHU K|KHU
OLHJHQGUIWH3/LDQJHWDO6
x 'LH]LHOJHULFKWHWH5HSDUDWXUPLWWHOV+'5XQGHLQJHEUDFKWHU'1$9RUODJHLVWDPVHOWHQVWHQ
DXIJHWUHWHQ|IWHUZXUGHQGLH'RSSHOVWUDQJEUFKHGXUFK1+(-UHSDULHUW=LHKWPDQGLHJH
VDPWH$Q]DKOEHKDQGHOWHU=\JRWHQDOV*UXQGJHVDPWKHLWKHUDQGDQQVLQGQXUUXQG
]LHOJHULFKWHW HQWODQJ GHV HLQJHEUDFKWHQ7HPSODWHV YHUlQGHUWZRUGHQ$EHU HV LVW JHUDGH
GLH+'5GLHIUGLHVH.RUUHNWXUYRQ0XWDWLRQHQEHQ|WLJWZLUG
x $XFK ZHQQ HUZQVFKWH 9HUlQGHUXQJHQPLWWHOV +'5 HLQWUDWHQ ZXUGH0RVDLNELOGXQJ EH
REDFKWHW6RJDUGLH7HVWXQJGHU(PEU\RQHQPLWWHOV3,'YRUGHP(LQVHW]HQLQGLH*HElU
PXWWHU N|QQWH VRPLW XQ]XUHLFKHQG RGHU IHKOHUKDIWH JHQHWLVFKH 9HUlQGHUXQJHQ GHU '1$
QLFKWDXVVFKOLHVVHQVRGLH)RUVFKXQJVJUXSSH3/LDQJHWDO6
8QJHDFKWHWDOOGLHVHU(LQVFKUlQNXQJHQJLOWGHU9HUVXFKYRQ/LDQJHWDODOVSULQ]LSLHOOHU0DFK
EDUNHLWVQDFKZHLV IU .HLPEDKQHLQJULIIH GXUFK*HQRPH (GLWLQJ DQ PHQVFKOLFKHQ (PEU\RQHQ
*\QJHOOHWDO9DVVHQDHWDO6

'HU$UWLNHOJLEWGHQ$QWHLODQHGLWLHUWHQ=\JRWHQPLWK|KHUDQGDHUGLH=\JRWHQDOV*UXQGJHVDPWKHLWIUGLH
%HUHFKQXQJQXW]WGLHGLH,QMHNWLRQGHV&5,635&DV6\VWHPVEHUOHEWKDEHQ+LHUZHUGHQDOOHEHKDQGHOWHQ(PEU\RV
DOV*UXQGJHVDPWKHLWDQJHQRPPHQDXFKGLHGLHVLFKQLFKWQRUPDOHQWZLFNHOWKDEHQ
1LFKWDOOH=HOOHQGHV(PEU\RVN|QQHQJHWHVWHWZHUGHQZHLOLP=XJHGHU7HVWXQJGLH=HOOH]HUVW|UWZLUG(QWVSUHFKHQ
QXQGLHJHWHVWHWHQ=HOOHQJHQHWLVFKQLFKWGHQQLFKWJHWHVWHWHQVLFKHQWZLFNHOQGHQ=HOOHQVRN|QQWHQWURW]RGHUZHJHQ
GHU$QZHQGXQJYRQ*HQRPH(GLWLQJ0XWDWLRQHQLQGHU'1$DXIWUHWHQGLHQHJDWLYH)ROJHQKDEHQN|QQWHQ
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
,KP IROJWHHLQZHLWHUHV([SHULPHQWPLW31=\JRWHQEHLGHPYHUVXFKWZXUGHHLQHQDWUOLFK
YRUNRPPHQGH'1$6HTXHQ]&&5ǻPLWWHOV&5,635&DVHLQ]XEULQJHQ'LHVHVHUEUDFK
WHlKQOLFKH(UNHQQWQLVVH:LHDXFK]XYRUWUDWLQVEHVRQGHUH1+(-DOV5HSDUDWXUPHFKDQLVPXV
DXI$XVVHUGHPNDPHV]X2II7DUJHW(IIHNWHQXQG0RVDLNELOGXQJ'LH9HUVXFKVDQRUGQXQJPLW
HLQHU .RQWUROOJUXSSH ± =\JRWHQ ZXUGH:DVVHU LQML]LHUW XQG GHUHQ (QWZLFNOXQJ EHREDFKWHW ±
]HLJWHHLQHQJHULQJHQQHJDWLYHQ(IIHNWGHU,QMHNWLRQYRQ&5,635&DVDXIGLH(QWZLFNOXQJGHU
=\JRWH=\JRWHQGHU.RQWUROOJUXSSHHQWZLFNHOWHQVLFK]XQRUPDOELV]XHLQHPELV
=HOO6WDGLXPYRQGHQPLW&5,635&DVLQML]LHUWHQ,QGLHVHP9HUVXFKZXUGHQLQYRQ
PLW&5,635&DVEHKDQGHOWHQ=\JRWHQGXUFK1+(-KHUYRUJHUXIHQH0XWDWLRQHQ LGHQWLIL
]LHUW  ,QVHFKV=\JRWHQZXUGHGLH'1$6HTXHQ]HUIROJUHLFKHLQJHEUDFKWZREHLGDV
DQGHUH$OOHOQLFKWPRGLIL]LHUWZXUGHRGHUDQGHUH9HUlQGHUXQJHQDXIZLHV;.DQJHWDO
YHU|IIHQWOLFKWHHLQH)RUVFKXQJVJUXSSHHLQHQHUVWHQ9HUVXFKGHUQLFKWQXU31=\JRWHQ
VRQGHUQQRUPDOHPHQVFKOLFKH=\JRWHQPLW ]ZHL9RUNHUQHQ 31QXW]WH'LHVHU]HLJWHGDVV
+'5|IWHULQ31DOVLQ31(PEU\RQHQDXIWULWW'LH*HVDPW]DKOGHUEHKDQGHOWHQ(PEU\RQHQ
ZDUMHGRFKJHULQJZHVKDOEDXFKGLH$XVVDJHNUDIWGHV9HUVXFKVHLQJHVFKUlQNWLVW%HLHLQHP
HUIROJUHLFK PRGLIL]LHUWHQ (PEU\R ZXUGH GDV JHVDPWH *HQRP VHTXHQ]LHUW ZREHL NHLQ NODUHU
1DFKZHLV YRQ 2II7DUJHW(IIHNWHQ JHIXQGHQ ZXUGH 1LFKWVGHVWRWURW] VFKOLHVVW GDV )RU
VFKXQJVWHDPGLHGHU]HLWLJHNOLQLVFKH$QZHQGXQJYRQ*HQRPH(GLWLQJDOV7HLOGHU5HSURGXN
WLRQVPHGL]LQ DXIJUXQG WHFKQRORJLVFKHU (LQVFKUlQNXQJHQ 6LFKHUKHLWVEHGHQNHQ XQG HWKLVFKHU
*UQGHDXV7DQJHWDO
(LQHZHLWHUH([SHULPHQWDOVWXGLHEHVFKlIWLJWHVLFKPLWGHP$XVVFKDOWHQHLQHV*HQV0<%3&
LQPHQVFKOLFKHQ=\JRWHQZHOFKHV$XVO|VHUIUGLHK\SHUWURSKH.DUGLRP\RSDWKLHLVW+\SHUWUR
SKH.DUGLRP\RSDWKLHLVWHLQHDXWRVRPDOGRPLQDQWHPRQRJHQH(UNUDQNXQJGLH]X+HU]YHUVD
JHQXQGSO|W]OLFKHP7RGIKUHQNDQQ'LH6WXGLHQXW]WHL36=HOOHQXQG=\JRWHQGLHPD[LPDO
KHWHUR]\JRWIUGDV*HQZDUHQGDVKHLVVWGLHHQWVSUHFKHQGH0XWDWLRQWUDWQXUDXIHLQHP$OOHO
DXIGDVDQGHUHZDUQLFKWEHWURIIHQ'LHVZXUGHGXUFKGLH ,9)YRQ6SHQGHULQQHQHL]HOOHQPLW
6SHUPLHQHLQHVHUNUDQNWHQ0DQQHVXQGKHWHUR]\JRWHQ7UlJHUV YRQ0<%3&HUUHLFKW1DFK
,QMHNWLRQGHV&5,635&DV6\VWHPVXQGHLQHV'1$7HPSODWHVHQWZLFNHOWHQVLFKGLH=\JRWHQ
YHUJOHLFKEDUPLWGHQHQHLQHU.RQWUROOJUXSSHXQGKDWWHQHLQH UXQGSUR]HQWLJHhEHUOHEHQV
UDWH'HU9HUVXFK]HLJWHGDVVMHQDFKGHPLQZHOFKHP6WDGLXPGHU%HIUXFKWXQJGDV&5,635
&DV6\VWHPHLQJHEUDFKWZXUGH GLH:LUNXQJ XQG:LUNVDPNHLW GHV*HQRPH(GLWLQJV XQWHU
VFKLHGOLFKDXVILHO+0DHWDO
'LHREHQJHVFKLOGHUWHQ9HUVXFKHYRQ.HLPEDKQHLQJULIIHQ]LHOWHQDXIGLH9HUlQGHUXQJHLQ]HOQHU
*HQHDEGLHPLWJHQHWLVFKEHGLQJWHQ(UNUDQNXQJHQLQ9HUELQGXQJJHEUDFKWZHUGHQ*HQRPH
(GLWLQJZLUGGDUEHU KLQDXV LQ9HUVXFKHQ IU GLH$XVVFKDOWXQJJDQ]HU&KURPRVRPHQHLQJH
VHW]W )RUVFKXQJVJUXSSHQ KDEHQ9HUVXFKH GXUFKJHIKUWPLWWHOV*HQRPH(GLWLQJ ]XVlW]OLFKH
&KURPRVRPHQ DXV]XVFKDOWHQ ,Q (6=HOOHQ RGHU(PEU\RQHQ YRQ0lXVHQ VRZLH LQPHQVFK
OLFKHQL36=HOOHQPLW7ULVRPLHZXUGHGXUFKGDV+HUYRUUXIHQYRQPHKUIDFKHQ'RSSHOVWUDQJ
EUFKHQPLWWHOV&5,635&DVGDVHQWVSUHFKHQGH&KURPRVRPHQWIHUQW=XRHWDO(LQH
DQGHUH*UXSSHEHZHUNVWHOOLJWHHEHQIDOOVLQ(6=HOOHQXQG=\JRWHQYRQ0lXVHQGLH/|VFKXQJ
HLQHV&KURPRVRPVPLWWHOV&5,635&DV$GLNXVXPDHWDO,QEHLGHQ)lOOHQWUDWMHGRFK

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
0RVDLNELOGXQJDXI'DVJH]LHOWH$XVVFKDOWHQYRQ&KURPRVRPHQZLUGYRQGHQ)RUVFKHULQQHQ
XQG )RUVFKHUQ DOV HLQH 9HUEHVVHUXQJ GHU 0|JOLFKNHLWHQ ]XU (UIRUVFKXQJ HQWVSUHFKHQGHU
.UDQNKHLWHQLQ7LHUPRGHOOHQXQGIU]XNQIWLJH*HQWKHUDSLHQDP0HQVFKHQJHVHKHQ
 %DVH(GLWLQJK|KHUH(IIL]LHQ]XQG9HUPHLGXQJYRQ1HEHQHIIHNWHQ
'DDOOGLHVH9HUVXFKHPLW&5,635&DVHUZQVFKWHJHQHWLVFKH9HUlQGHUXQJHQ LQGLH'1$
PLWWHOV+'5HLQ]XEULQJHQZHQLJHIIHNWLYZDUHQZXUGH LQDQGHUHQ6WXGLHQDXFKPLWGLUHNWHP
%DVH (GLWLQJ VLHKH $EVFKQLWW  H[SHULPHQWLHUW 'DV &5,635&DV6\VWHP NDQQ GHUDUW
DGDSWLHUW ZHUGHQ GDVV HV NHLQHQ 'RSSHOVWUDQJEUXFK KHUYRUUXIW VRQGHUQ QXU GLH HLQ]HOQHQ
'1$6WUlQJHYRQHLQDQGHUO|VW'DQQN|QQHQEHVWLPPWH%DVHQSDDUHGXUFKYRUGHILQLHUWHDQGH
UH%DVHQSDDUHDXVJHWDXVFKWZHUGHQ'XUFKGLHVHQ$QVDW]ZROOWHQGLH)RUVFKXQJVWHDPVXQ
HUZQVFKWHXQGVFKZHUNRQWUROOLHUEDUH0RGLILNDWLRQHQ±YRUDOOHPGXUFKGLH5HSDUDWXUPLWWHOV
1+(-±YHUPHLGHQGLHEHLGHQ([SHULPHQWHQPLW=\JRWHQ]XYRUDXIJHWUHWHQZDUHQ
IKUWHQPHKUHUH)RUVFKXQJVJUXSSHQ9HUVXFKHPLWPHQVFKOLFKHQ31=\JRWHQGXUFKLQ
GHPPLWWHOV %DVH (GLWLQJ EHVWLPPWH 6WHOOHQ GHU '1$ YHUlQGHUW ZXUGHQ 'LH (IIHNWLYLWlW GHU
0HWKRGHZDUK|KHUDOVEHL9HUlQGHUXQJHQPLWWHOV&5,635&DV(LQHGHU6WXGLHQEHULFKWHW
YRQHLQHU(IIL]LHQ]]ZLVFKHQXQGMHQDFK'HVLJQGHV([SHULPHQWVXQGQXUZHQL
JHQ2II7DUJHW(IIHNWHQ*XDQJOHL/LHWDO%HLHLQHPlKQOLFKHQ9HUVXFK]XGHPHUVWHQ
3/LDQJHWDONRQQWHGLHVHOEH)RUVFKXQJVJUXSSHEHLUXQGHLQHP'ULWWHOGHUPLW
HLQHP%DVH(GLWLQJ6\VWHPEHKDQGHOWHQ(PEU\RQHQGLHHUZQVFKWH.RUUHNWXU LP+%%*HQ
KHUYRUUXIHQ-HGRFKWUDWHQDXFKKLHUXQHUZQVFKWH9HUlQGHUXQJHQDXILQHLQHP)DOOZXUGHGLH
DQYLVLHUWH%DVHYRQ*XDQLQ *DXI&\WRVLQ &DQVWDWWYRQ*DXI$GHQLQ $YHUlQGHUW2II
7DUJHW(IIHNWHZXUGHQNHLQHLGHQWLIL]LHUWMHGRFKJLEWGDV)RUVFKXQJVWHDPDQGDVVZHLWHUHXQG
XPIDVVHQGHUH7HVWVQRWZHQGLJVLQGXPGLH6SH]LILWlWGHV%DVH(GLWLQJVHLQZDQGIUHLQDFKZHL
VHQ]XN|QQHQ
0LWWH  YHU|IIHQWOLFKWHHLQH)RUVFKXQJVJUXSSHHLQHQ)DFKDUWLNHO GHU GLH$QZHQGXQJYRQ
%DVH(GLWLQJDQOHEHQVIlKLJHQ(PEU\RQHQ]XU.RUUHNWXUHLQHU0XWDWLRQGHV*HQV)%1ZHO
FKHVGDV0DUIDQ6\QGURPKHUYRUUXIW QXW]WH'D]XPXVVWH LQQHUKDOEGHVKHWHUR]\JRW DXIWUH
WHQGHQ*HQVQXUHLQH1XNOHLQEDVHNRQYHUWLHUWZHUGHQ$OOHVLHEHQPLW%DVH(GLWLQJEHKDQGHO
WHQ =\JRWHQ ZLHVHQ GLH HQWVSUHFKHQGH HUZQVFKWH 0RGLILNDWLRQ GHV *HQV DXI HLQ (PEU\R
GDUEHU KLQDXV HLQH ZHLWHUH XQHUZQVFKWH (GLWLHUXQJ ,Q PLW GHP JOHLFKHQ %DVH (GLWLQJ
6\VWHPEHKDQGHOWHQPHQVFKOLFKHQ=HOOHQ]HLJWHVLFKLQGHU=HOOHQHLQH(GLWLHUXQJZRYRQ
GLHHUZQVFKWH0RGLILNDWLRQDXIZLHVHQXQGHLQHXQHUZQVFKWH9RUGLHVHP+LQWHU
JUXQG VFKlW]W GLH )RUVFKXQJVJUXSSH GDV %DVH (GLWLQJ DOV VLFKHUHUH 9DULDQWH GHV *HQRPH
(GLWLQJVIUEHVWLPPWH=ZHFNHHLQ=HQJHWDO


9RQ(PEU\RVLQGLHGDV6\VWHPLQML]LHUWZXUGHEHUOHEWHQGLH3UR]HGXU3UR]HQWDQJDEHQEH]LHKHQVLFKDXI
GLH*HVDPW]DKOGHU(PEU\RVQ 
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
 $OWHUQDWLYHQ]XU.HLPEDKQWKHUDSLH
.XU]	NQDSS
x 'HU]HLWNDQQGLH9HUHUEXQJYRQ(UNUDQNXQJHQGXUFK]LHOJHULFKWHWH6HOHNWLRQYRQ(PEU\RQHQDOV7HLOGHU5HSUR
GXNWLRQVPHGL]LQ,QYLWUR)HUWLOLVDWLRQ3UlLPSODQWDWLRQVGLDJQRVWLNHWFYHUKLQGHUWZHUGHQ
x 'LH 3UlLPSODQWDWLRQVGLDJQRVWLN 3,' ZLUG GHU]HLW DOV QRWZHQGLJHV (OHPHQW MHJOLFKHU .HLPEDKQWKHUDSLH DQJH
VHKHQ ,Q YLHOHQ )lOOHQ ZlUH .HLPEDKQWKHUDSLH QLFKW QRWZHQGLJ GD GXUFK 3,' GDV JOHLFKH (UJHEQLV HLQ JH
VXQGHV.LQGHUUHLFKWZHUGHQNDQQ
x 6HLWLVW3,'LQGHU6FKZHL]LQ)lOOHQVFKZHUHUQLFKWWKHUDSLHUEDUHU(UENUDQNKHLWHQHUODXEW
*HQHWLVFKH$QDO\VHQXQG9HUIDKUHQGHU5HSURGXNWLRQVPHGL]LQPDFKHQHV%HWURIIHQHQLQGHQ
PHLVWHQ)lOOHQEHUHLWVKHXWHP|JOLFKGXUFK]LHOJHULFKWHWH6HOHNWLRQQHJDWLYHJHQHWLVFKH9HU
DQODJXQJHQXQG(UNUDQNXQJHQ]XXPJHKHQ%HL9RUOLHJHQEHVWLPPWHUJHQHWLVFKHU0XWDWLRQHQ
N|QQHQ DXVVHUGHP VR]LDOH 0DVVQDKPHQ ]XU 9HUKLQGHUXQJ HLQHU (UENUDQNKHLW LQ (UZlJXQJ
JH]RJHQZHUGHQ.OLW]PDQ	6ZHHQH\
,Q/lQGHUQPLWHLQHUJU|VVHUHQ9HUEUHLWXQJJHQHWLVFKHU(UNUDQNXQJHQHWZDYRQ7KDODVVlPLH
LP 0LWWHOPHHUUDXP H[LVWLHUHQ ]XP 7HLO XPIDQJUHLFKH JHVXQGKHLWVSROLWLVFKH 3URJUDPPH GHU
(UNHQQXQJ GHU JHQHWLVFKHQ 9HUDQODJXQJ YRU GHU 9HUSDUWQHUXQJ &RXVHQV *DII 0HWFDOIH 	
'HODW\FNL 0HQVFKHQPLW .LQGHUZXQVFK LQVEHVRQGHUH$QJHK|ULJH HLQHU5LVLNRJUXSSH
RGHUVHOEVWYRQHLQHU(UENUDQNKHLW%HWURIIHQHN|QQHQEHUHLWVYRUGHU(PSIlQJQLVJHQHWLVFKH
%HUDWXQJLQ$QVSUXFKQHKPHQ'XUFK*HVSUlFKHEHUGLH.UDQNKHLWVJHVFKLFKWHGHU)DPLOLHQ
GHU(OWHUQXQGGXUFKJHQHWLVFKH$QDO\VHQNDQQGDV5LVLNRIUJHQHWLVFKEHGLQJWH(UNUDQNXQ
JHQ HUXLHUW ZHUGHQ 9RU DOOHP EHL UH]HVVLY YHUHUEEDUHQ *HQHQ NDQQ HUPLWWHOW ZHUGHQ ZLH
ZDKUVFKHLQOLFK GDV $XIWUHWHQ HLQHU .UDQNKHLW LVW %DVLHUHQG DXI GLHVHQ ,QIRUPDWLRQHQ NDQQ
GDQQGLH(QWVFKHLGXQJEHUGLH9HUZLUNOLFKXQJGHV.LQGHUZXQVFKHVXQGEHUZHLWHUH0DVV
QDKPHQ]XU9HUKLQGHUXQJGHU:HLWHUJDEHGHUJHQHWLVFKHQ0XWDWLRQJHWURIIHQZHUGHQ,RDQQL
GHV*HQHWLVFKH%HUDWXQJZLUIW MHGRFKHWKLVFKHXQGSUDNWLVFKH)UDJHQDXI+LUVFKEHU
JHU*ULHOHU/LWWLJ	)UHZHU
,P =XJH YRQ ,QYLWUR)HUWLOLVDWLRQ N|QQHQ =HOOHQ GHU KHUJHVWHOOWHQ (PEU\RQHQ QDFK HLQLJHQ
7DJHQHQWQRPPHQ%LRSVLHXQGPLWWHOVJHQGLDJQRVWLVFKHU9HUIDKUHQXQWHUVXFKWZHUGHQ%D
VLHUHQGDXIGHQ(UJHEQLVVHQGHU3,' ZHUGHQGDQQ(QWVFKHLGXQJHQGDUEHUJHWURIIHQZHOFKH
EHIUXFKWHWHQ(L]HOOHQLQGLH*HElUPXWWHUGHU)UDXHLQJHVHW]WZHUGHQXQGZHOFKHQLFKW'DUEHU
KLQDXV N|QQHQ ZHQQ HLQH 6FKZDQJHUVFKDIW EHUHLWV YRUOLHJW PLWWHOV YHUVFKLHGHQHU LQYDVLYHU
XQGQLFKW LQYDVLYHU0HWKRGHQGHU31' GDV9RUOLHJHQEHVWLPPWHU0HUNPDOHRGHUJHQHWLVFKHU
(UNUDQNXQJHQXQWHUVXFKWZHUGHQ:LVFKPDQQ±VLHKHGD]XDXFK,QIRER[DXI6
(EHQVRZLHJHQHWLVFKH%HUDWXQJZHUIHQ3,'XQG31'HWKLVFKH)UDJHQDXIXQGKDEHQ$XVZLU
NXQJHQDXIGLH(OWHUQXQG.LQGHU3,'ZLUGELVODQJDOVQRWZHQGLJHU7HLOGHU.HLPEDKQWKHUDSLH
JHVHKHQXQGVWHOOW LQYLHOHQ)lOOHQHLQH$OWHUQDWLYH]XU.HLPEDKQWKHUDSLHGDUVLHKH$EVFKQLWW
 ,P )DFKGLVNXUVZHUGHQ GLHVH UHSURGXNWLRQVPHGL]LQLVFKHQ$OWHUQDWLYHQ DOV$UJXPHQWH
JHJHQ .HLPEDKQHLQJULIIH PLWWHOV *HQRPH (GLWLQJ KHUYRUJHEUDFKW GLH )lOOH LQ GHQHQ GXUFK
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
$XVZDKOYRQ(PEU\RQHQQDFK,9)GLH9HUHUEXQJHLQHU.UDQNKHLWVSUlGLVSRVLWLRQQLFKWYHUKLQ
GHUWZHUGHQNDQQVLQGVHKUVHOWHQ+LOGW
,QIRER[3UlLPSODQWDWLRQVGLDJQRVWLNLQGHU6FKZHL]
0LWWHZXUGHGDV6FKZHL]HU)RUWSIODQ]XQJVPHGL]LQJHVHW])0HG*UHYLGLHUWXQGGDPLWGLH0|JOLFKNHLWGHU3,'EHL
GHU0|JOLFKNHLWGHUhEHUWUDJXQJVFKZHUHUQLFKWWKHUDSLHUEDUHU(UENUDQNKHLWHQHLQJHUlXPW$UWD'XUFKNQVWOLFKH
%HIUXFKWXQJ JHVFKDIIHQH (PEU\RQHQ GUIHQ DXI GLH HQWVSUHFKHQGHQ *HQGHIHNWH KLQ XQWHUVXFKW (PEU\RQHQ RKQH
GLHVHDXVJHZlKOWXQGLQGLH*HElUPXWWHUHLQJHVHW]WZHUGHQ'LH]LHOJHULFKWHWH$XVZDKOYRQ(PEU\RQHQDXIJUXQGYRQ
*HVFKOHFKWRGHUDQGHUHUN|USHUOLFKHU0HUNPDOHLVWMHGRFKXQWHUVDJW
3,' LP5DKPHQ YRQ ,9)ZLUG DQ 6FKZHL]HU 8QLYHUVLWlWVVSLWlOHUQ 9HUEXQG8QLYHUVLWlUHU ,9) =HQWUHQ  XQG LQ
DNNUHGLWLHUWHQ3ULYDWODERUVGXUFKJHIKUW,9)XQG3,'VLQGNHLQH3IOLFKWOHLVWXQJHQGHU.UDQNHQNDVVHQVRQGHUQPVVHQ
SULYDWEH]DKOWZHUGHQ]XVlW]OLFK]XGHQ.RVWHQIUGLH,9)IDOOHQIUGLH3,'SUR=\NOXVUXQGELV)UDQNHQDQ
8QLYHUVLWlWV6SLWDO=ULFK±.OLQLNIU5HSURGXNWLRQV(QGRNULQRORJLHR-

%HL IUK]HLWLJHU'LDJQRVHQ XQG7KHUDSLHQ N|QQHQ6\PSWRPH YHUKLQGHUW RGHU EHKDQGHOW GLH
QHJDWLYHQ$XVZLUNXQJHQYRQ(UENUDQNKHLWHQXQWHU8PVWlQGHQ UHGX]LHUWZHUGHQ%HL3KHQ\O
NHWRQXULH HLQHU DXWRVRPDO UH]HVVLY YHUHUEWHQ 6WRIIZHFKVHOHUNUDQNXQJ ODVVHQ VLFK HWZD GLH
QHJDWLYHQ )ROJHQ IU GLH JHLVWLJH (QWZLFNOXQJ GHU %HWURIIHQHQ GXUFK HLQH SKHQ\ODODQLQIUHLH
RGHUDUPH(UQlKUXQJYHUKLQGHUQYDQ:HJEHUJHWDO)UDQGHUH(UNUDQNXQJHQH[LV
WLHUHQ]ZDUV\PSWRPPLQGHUQGH7KHUDSLHQVLHVLQGDEHUPLWPHKURGHUZHQLJHUVFKZHUHQ(LQ
VFKUlQNXQJHQ .UDQNKHLWVV\PSWRPHQ YHUPLQGHUWHU /HEHQVTXDOLWlW XQG HLQHU QLHGULJHUHQ /H
EHQVHUZDUWXQJ YHUEXQGHQ VLHKH %HLVSLHOH LQ ,QIRER[ :LH LQ .DSLWHO  EHUHLWV HUOlXWHUW
ZXUGHZLUGDXFKDQVRPDWLVFKHU*HQWKHUDSLHIUJHQHWLVFKEHGLQJWH(UNUDQNXQJHQJHIRUVFKW
'LHVHZlUHQLQVRIHUQXQSUREOHPDWLVFKHUDOVGDVVVLHQLFKWGLH.HLPEDKQEHWUHIIHQZUGHQXQG
YHUHUEWZHUGHQN|QQWHQ
6WDNHKROGHUSHUVSHNWLYH*HVXQGKHLW±.UDQNKHLWHLQHJHVHOOVFKDIWOLFKH©(QWVFKHLGXQJª
'LHXQWHUVFKLHGOLFKHQ6WDNHKROGHUlXVVHUWHQVLFKGXUFKDXVNULWLVFK]XUJHVHOOVFKDIWOLFKHQ+DOWXQJJHJHQEHU*HVXQG
KHLWXQG.UDQNKHLW%HKLQGHUXQJXQG1RUPDOLWlW6WDNHKROGHULGHQWLIL]LHUWHQLQGHUVFKZHL]HULVFKHQ*HVHOOVFKDIWHLQ]X
QHKPHQGHV ,GHDO GHV ©,PPHU)XQNWLRQLHUHQVª XQG ©,PPHU*XW'UDXI6HLQVª 8P GLHVHP ,GHDO ]X HQWVSUHFKHQ
ZUGHHLQHLPPHUZHLWHUHDXFKPHGL]LQLVFKWKHUDSHXWLVFKH2SWLPLHUXQJYRUJHQRPPHQ1LFKWQXUGLH(UZDFKVHQHQ
ZUGHQ DQ GLHVHP ,GHDO JHPHVVHQ VRQGHUQ DXFK .LQGHU PVVWHQ LPPHU SHUIHNW VHLQ 'LH JHVHOOVFKDIWOLFKHQ 7HQ
GHQ]HQLQGLHVH5LFKWXQJZXUGHQYRQGHQ6WDNHKROGHUQQHJDWLYEHXUWHLOW
,QGHU'LVNXVVLRQZXUGHHLQ=XVDPPHQKDQJ]ZLVFKHQGHP9HUVXFKGHU.HLPEDKQWKHUDSLHXQGHLQHPVSH]LILVFKHQ
:HOWELOG DXVJHPDFKW GDVV PLW GLHVHP ,GHDO LQ =XVDPPHQKDQJ VWHKW HLQH YHUHLQIDFKHQGH PHFKDQLVWLVFKH
6LFKWZHLVHGLHEHVWLPPWHQ6\PSWRPHQ]%HLQHU(UNUDQNXQJNODUH8UVDFKHQ]%HLQHJHQHWLVFKH3UlGLVSRVLWLRQ
]XZHLVW XQG GDQDFK WUDFKWHW GLHVH YHUPHLQWOLFK NODU NRQ]HSWXDOLVLHUWHQ 8UVDFKHQ ]X WKHUDSLHUHQ 'DGXUFK ZUGHQ
DQGHUH0LW8UVDFKHQMHGRFKDXVJHEOHQGHW
$QVWHOOH HLQHU LPPHU XPIDVVHQGHUHQ 3DWKRORJLVLHUXQJ YRQ =XVWlQGHQ N|QQWHQ .UDQNKHLWHQ GHPJHJHQEHU ZLHGHU
YHUPHKUWDOV©9DULDQWHQªGHV/HEHQVYHUVWDQGHQXQGPLWQLFKWJHJHQGLHVHQJHOHEWZHUGHQ'DIUPVVWHMHGRFKGLH
VR]LDOH 2UJDQLVDWLRQ GHV =XVDPPHQOHEHQV JHlQGHUW XQG GLH JHVHOOVFKDIWOLFKH 6ROLGDULWlW JHI|UGHUW ZHUGHQ VR GLH
7HLOQHKPHQGHQ

© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
 'LVNXVVLRQ.HLPEDKQHLQJULIIHPLW*HQRPH(GLWLQJ
.XU]	NQDSS
x 8QWHU :LVVHQVFKDIWOHULQQHQ XQG :LVVHQVFKDIWOHUQ EHVWHKW HLQ EUHLWHU .RQVHQV GDVV JHQWHFKQLVFKH 9HUIDKUHQ
GHU]HLW]XXQDXVJHUHLIWXQGGHU:LVVHQVVWDQGXPGLH)XQNWLRQYRQ*HQHQQRFKXQ]XUHLFKHQGVLQGXP*HQRPH
(GLWLQJIU.HLPEDKQHLQJULIIHDP0HQVFKHQ]X]XODVVHQ
x .HLPEDKQHLQJULIIH ZHUGHQ DEHU JUXQGVlW]OLFK DOV XPVHW]EDU DQJHVHKHQ 'LH 3UlYHQWLRQ PRQRJHQHU (UNUDQ
NXQJHQZLUGDOV]XNQIWLJHUHUVWHUP|JOLFKHU$QZHQGXQJVIDOOLGHQWLIL]LHUW
x 'HPJHJHQEHUHUVFKHLQWLQQDKHU=XNXQIWGLHVLFKHUHXQGHUIROJUHLFKH$QZHQGXQJYRQ*HQRPH(GLWLQJ]XU9HU
EHVVHUXQJPHQVFKOLFKHU/HLVWXQJVIlKLJNHLWRGHUGHU9HUKLQGHUXQJSRO\JHQHURGHUPXOWLIDNWRULHOOHU(UNUDQNXQJHQ
DOVXQZDKUVFKHLQOLFK
x ,Q%H]XJDXI.HLPEDKQWKHUDSLHVWHOOHQVLFK)UDJHQQDFK'HILQLWLRQHQXQG*UHQ]HQYRQ*HVXQGKHLWXQG.UDQN
KHLW1RUPDOLWlWXQG$EZHLFKXQJ'LHVH)UDJHQVLQGQLFKWPHGL]LQLVFKWHFKQLVFKEHDQWZRUWEDUVRQGHUQEHQ|WLJHQ
HLQHEUHLWHXQGNRQVWUXNWLYHJHVHOOVFKDIWOLFKH'HEDWWH
'HUSRWHQ]LHOOH(LQVDW]YRQ*HQRPH(GLWLQJIUGLH9HUlQGHUXQJGHUPHQVFKOLFKHQ.HLPEDKQLVW
HLQ NRQWURYHUVHV 7KHPD 'LH IDFKOLFKHQ XQG JHVHOOVFKDIWOLFKHQ 'LVNXVVLRQHQ GUHKHQ VLFK HL
QHUVHLWV XP GLH WHFKQLVFKH0DFKEDUNHLW YRQ.HLPEDKQYHUlQGHUXQJHQ GHUHQ6LFKHUKHLW VRZLH
GHQ $XVZLUNXQJHQ DXI GLH *HVXQGKHLW GHV ,QGLYLGXXPV GHVVHQ 1DFKIDKUHQ RGHU VRJDU GHU
0HQVFKKHLWLQVJHVDPW'HUDNWXHOOH6WDQGGHU)RUVFKXQJXQGGLH8QJHZLVVKHLWZHLWHUHUZLVVHQ
VFKDIWOLFKHU(UNHQQWQLVVHXQG WHFKQRORJLVFKHU(QWZLFNOXQJHQPDFKHQGDEHLHLQHGHILQLWLYH(LQ
VFKlW]XQJYRQ5LVLNHQXQG$XVZLUNXQJHQYRQ.HLPEDKQHLQJULIIHQGHU]HLWVFKZHUP|JOLFK$QGH
UHUVHLWVVLQGHVHWKLVFKH)UDJHQGHU/HJLWLPLWlWGHVJH]LHOWHQ(LQJULIIVVR]LDOHU8QJOHLFKKHLWXQG
'LVNULPLQLHUXQJ RGHU GHU 0HQVFKHQZUGH GLH GLH 'HEDWWH SUlJHQ :lKUHQG GLH WHFKQLVFKHQ
)UDJHQ HQJ PLW GHU (QWZLFNOXQJ YRQ *HQRPH (GLWLQJ XQG GDPLW YHUNQSIWHQ 9HUIDKUHQ ]%
*HQVHTXHQ]LHUXQJYHUEXQGHQVLQGVLQGGLHHWKLVFKHQ$VSHNWHXQDEKlQJLJYRQ*HQRPH(GLWLQJ
XQGLQDQGHUHQ:LVVHQVFKDIWVEHUHLFKHQ]%(PEU\RQHQIRUVFKXQJRGHU3,'UHOHYDQW
,Q%H]XJDXIGLHWHFKQLVFKHQ$VSHNWHGHU5HDOLVLHUEDUNHLW6LFKHUKHLWXQG$XVZLUNXQJHQEHVWHKW
GHU]HLWXQWHU:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUQHLQEUHLWHU.RQVHQVGDKLQJHKHQGGDVV
GHUDNWXHOOH:LVVHQVVWDQGQRFK]XJHULQJXQGGLH WHFKQLVFKHQ9HUIDKUHQ]XXQDXVJHUHLIWVLQG
XPHLQHQNOLQLVFKHQ(LQVDW]YRQ*HQRPH(GLWLQJIU.HLPEDKQHLQJULIIHDP0HQVFKHQ]X]XODV
VHQ%DOWLPRUHHWDO0XOYLKLOOHWDO1XIILHOG&RXQFLORQ%LRHWKLFV2UPRQGHW
DO$XFKGLH$XWRULQQHQXQG$XWRUHQDOOHU]XYRUGLVNXWLHUWHQH[SHULPHQWHOOHQ6WXGLHQPLW
PHQVFKOLFKHQ(PEU\RQHQEHWRQHQGDVVHLQHGHU]HLWLJHNOLQLVFKH$QZHQGXQJDXIJUXQGGHUWHFK
QRORJLVFKHQ (LQVFKUlQNXQJHQ XQG 8QVLFKHUKHLWHQ LQ %H]XJ DXI XQHUZQVFKWH $XVZLUNXQJHQ
NHLQH2SWLRQGDUVWHOOW9LHOPHKUPVVWHQZHLWHUH8QWHUVXFKXQJHQXQG:HLWHUHQWZLFNOXQJHQGHV
$QVDW]HVVWDWWILQGHQ0LWGHP9HUZHLVDXIGHQUDVFKHQZLVVHQVFKDIWOLFKHQXQGWHFKQRORJLVFKHQ
)RUWVFKULWW VRZLH DXI GLH HUIROJUHLFKHQ ([SHULPHQWH PLW 7LHUHQ ZHUGHQ .HLPEDKQHLQJULIIH DP
0HQVFKHQDEHUDOVJUXQGVlW]OLFKHUUHLFKEDUDQJHVHKHQ$XIZLVVHQVFKDIWOLFKHUXQGWHFKQLVFKHU
(EHQHIRUGHUQ)RUVFKHULQQHQXQG)RUVFKHUGLHJHPHLQVDPH.RQ]HSWXDOLVLHUXQJXQG,PSOHPHQ
WLHUXQJHLQKHLWOLFKHU6WDQGDUGVKLQVLFKWOLFKGHU0HVVXQJGHU(IIL]LHQ]XQG2II7DUJHW(IIHNWHYRQ
*HQRPH(GLWLQJ9HUVXFKHQ1XU VRN|QQHQGLHVHXQHUZQVFKWHQ$XVZLUNXQJHQXQGGLH:LUN
VDPNHLWGHV*HQRPH(GLWLQJVLQGHU.HLPEDKQWUDQVSDUHQWYHUJOLFKHQZHUGHQ'RXGQD
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
6WDNHKROGHUSHUVSHNWLYH5HJXOLHUXQJYRQ.HLPEDKQWKHUDSLHGLH6FKZHL]DOV,QVHO"
'DVEHVWHKHQGH9HUERW YRQ.HLPEDKQHLQJULIIHQZXUGH LP6WDNHKROGHU:RUNVKRSYRQDOOHQ7HLOQHKPHQGHQEHJUVVW
XQGDOVVLQQYROOHUDFKWHW$OOH7HLOQHKPHQGHQZDUHQVLFKHLQLJGDVVGDVGHU]HLWYRUKDQGHQH:LVVHQXQ]XUHLFKHQGLVW
XPPLW*HQRPH(GLWLQJ9HUIDKUHQJH]LHOW LQGLH.HLPEDKQHLQ]XJUHLIHQ(VJlEHQRFK]XYLHO8QNODUKHLWKLQVLFKWOLFK
GHU5LVLNHQXQG$XVZLUNXQJHQGHUDUWLJHU(LQJULIIH
'LH$QVLFKWHQ]ZLVFKHQYHUVFKLHGHQHQ6WDNHKROGHUQJLQJHQ MHGRFK LQ%H]XJDXIGHQ]XNQIWLJHQ(LQVDW]YRQ.HLP
EDKQHLQJULIIHQDXVHLQDQGHU:lKUHQGGLHHLQH6HLWHVLFKHUHXQGUHJXOLHUWH.HLPEDKQWKHUDSLHIUNODUGHILQLHUWH=ZHFNH
DOV OHJLWLPHUDFKWHWH ]%VFKZHUH(UENUDQNKHLWHQZXUGHQ.HLPEDKQHLQJULIIHYRQGHUDQGHUHQ6HLWHSULQ]LSLHOODE
JHOHKQW 'HPHQWVSUHFKHQG VSUDFKHQ VLFK PDQFKH IU HLQH JHQHUHOOH %HLEHKDOWXQJ GHV 9HUERWHV YRQ .HLPEDKQ
HLQJULIIHQDXVZlKUHQGDQGHUHGDV9HUERWDOVHWZDVVDKHQGDVLQ=XNXQIWXQWHUYHUlQGHUWHQ%HGLQJXQJHQWHFKQR
ORJLVFKH(QWZLFNOXQJZLVVHQVFKDIWOLFKHU)RUWVFKULWW]XGLVNXWLHUHQXQGJHJHEHQHQIDOOVDXI]XKHEHQZlUH
'LHK\SRWKHWLVFKH'LVNXVVLRQGUHKWHVLFKGDQQDXFKGDUXPLQZLHIHUQGLH©6FKZHL]DOV,QVHOªLQUHFKWOLFKHU+LQVLFKWLQ
=XNXQIW %HVWDQG KDEHQ N|QQWH XQG RE GLHV ZQVFKHQVZHUW ZlUH .|QQWH HLQ QDWLRQDOHV 9HUERW YRQ .HLPEDKQ
HLQJULIIHQ IDOOV GLHVHHLQHV7DJHV VLFKHU UHDOLVLHUEDUZlUHQ%HVWDQGKDEHQ"$OV%HLVSLHO IU HLQHHUIROJUHLFKXPJH
VHW]WH LQWHUQDWLRQDOH 5HJHO ZXUGH GDV 9HUERW GHV .ORQHQV YRQ 0HQVFKHQ JHEUDFKW 9RQ 7HLOQHKPHQGHQ ZXUGH
HLQJHEUDFKWGDVVGLH6FKZHL]EHUHLWVKHXWHLQPDQFKHUOHL+LQVLFKWHLQH©,QVHOªVHLGDVVGLHVLKUDEHUQLFKWJHVFKDGHW
KDEH'LHGLUHNWH'HPRNUDWLHXQGJUXQGVlW]OLFKJXWH'LVNXVVLRQVNXOWXU KlWWHQGD]XEHLJHWUDJHQ GLHVHV ,QVHOGDVHLQ
HUIROJUHLFK]XYHUZLUNOLFKHQVRHLQLJH7HLOQHKPHQGH
$OVDPZDKUVFKHLQOLFKVWHQNOLQLVFKUHDOLVLHUEDUH.HLPEDKQWKHUDSLHHUVFKHLQWHLQHEHLHLQHUXP
IDQJUHLFKHUIRUVFKWHQPRQRJHQHQ(UNUDQNXQJ$EHUVHOEVWKLHUVWHOOHQVLFK)UDJHQQDFKGHQ
$XVZLUNXQJHQGLHVHU0RGLILNDWLRQHQDXIGDV,QGLYLGXXPXQGGLH*HVHOOVFKDIWHWZDGLHQDFK
GHP1XW]HQJHQHWLVFKHU'LYHUVLWlWRGHUQDFKGHQ:HFKVHOZLUNXQJHQHLQ]HOQHUJHQHWLVFKHU
9HUlQGHUXQJHQ PLW GHP LQGLYLGXHOO XQWHUVFKLHGOLFKHQ *HQRP (LQH +HUDXVIRUGHUXQJ EHL
.HLPEDKQHLQJULIIHQ LVW GDVV GLH 6LFKHUKHLW XQG$XVZLUNXQJHQ DEVHLWV H[SHULPHQWHOOHU 6HW
WLQJV OHW]WHQGOLFKQXUGXUFKNOLQLVFKH6WXGLHQGXUFKGLH5HDOLVLHUXQJGHU.HLPEDKQHLQJULIIH
DQ0HQVFKHQ HPSLULVFK HUIRUVFKW ZHUGHQ N|QQWHQ*OHLFK]HLWLJ VLQG JHUDGH NOLQLVFKH 6WX
GLHQXPVWULWWHQZHLOXQEHNDQQWH$XVZLUNXQJHQDXIWUHWHQRGHUVLFKSRWHQ]LHOOH$XVZLUNXQJHQ
HUVW -DKUH QDFK GHP HLJHQWOLFKHQ (LQJULII PDQLIHVWLHUHQ N|QQWHQ 'LH 3UlYHQWLRQ SRO\JHQHU
RGHU PXOWLIDNWRULHOOHU (UNUDQNXQJHQ RGHU VRJDU GDV +XPDQ (QKDQFHPHQW HUVFKHLQHQ EHLP
DNWXHOOHQ6WDQGYRQ:LVVHQVFKDIWXQG7HFKQLNGHU]HLWXQGLQQDKHU=XNXQIWDOVQLFKWUHDOLVLHU
EDU
*HQRPH(GLWLQJGDUIQLFKW LVROLHUWDOVHUP|JOLFKHQGHU)DNWRU IU.HLPEDKQWKHUDSLHEHWUDFKWHW
ZHUGHQ=ZDUKDEHQ9HUIDKUHQZLH&5,635&DVGXUFK LKUHYHUJOHLFKVZHLVHKRKH3Ul]LVLRQ
XQG(LQIDFKKHLW)RUVFKXQJXQG(QWZLFNOXQJYRUDQJHWULHEHQ MHGRFKKDEHQVLFKDXFKDEVHLWV
GDYRQGLH0|JOLFKNHLWHQGHU*HQRP6HTXHQ]LHUXQJHUZHLWHUW(EHQVRKDEHQGLHVWlUNHUH9HU
EUHLWXQJXQGK|KHUH$N]HSWDQ]YRQNQVWOLFKHU%HIUXFKWXQJRGHUGHU$QVWLHJDQ)RUVFKXQJLQ
YHUVFKLHGHQHQ QDWLRQDOHQ XQG UHFKWOLFKHQ .RQWH[WHQ GLH 5DKPHQEHGLQJXQJHQ GHU 'HEDWWH
YHUlQGHUW6&KDQHWDO

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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
9HUVXFKH ]X .HLPEDKQYHUlQGHUXQJHQ DP0HQVFKHQ ZHUGHQ YRQ:LVVHQVFKDIWOHULQQHQ XQG
:LVVHQVFKDIWOHUQXQWHUDQGHUHPGHVKDOEPLW%HVRUJQLVJHVHKHQZHLOGLHVLFKGDUXPHQWVSLQ
QHQGHQ|IIHQWOLFKHQ.RQWURYHUVHQQHJDWLYH$XVZLUNXQJHQDXI*UXQGODJHQIRUVFKXQJXQGDQGH
UH WKHUDSHXWLVFKH$QZHQGXQJHQ YRQ*HQRPH(GLWLQJ ]% VRPDWLVFKH*HQWKHUDSLH KDEHQ
N|QQWHQ/DQSKLHUHWDO*UXQGVlW]OLFKHUVFKHLQWHVDQJHEUDFKWYHUVFKLHGHQH$QVlW]H
YRQ.HLPEDKQHLQJULIIHQHQWODQJ LKUHU MHVSH]LILVFKHQPHGL]LQLVFKHQVR]LDOHQUHFKWOLFKHQXQG
HWKLVFKHQ,PSOLNDWLRQHQKLQ]XUHIOHNWLHUHQHVJLEWQLFKW©GLHª.HLPEDKQWKHUDSLHVRQGHUQXQ
WHUVFKLHGOLFKH$QVlW]HHLQHUHEHQVROFKHQ=ZDUKDWGDV*HQRPH(GLWLQJYRQ(PEU\RQHQ(L
]HOOHQ6SHUPLHQRGHUVSHUPDWRJRQLDOHQ6WDPP]HOOHQJHPHLQGDVVGLHKHUYRUJHUXIHQHQ9HU
lQGHUXQJHQYHUHUEEDUVLQGXQGGHU=ZHFNGHU9HUlQGHUXQJXPVWULWWHQXQGGLH5HVXOWDWHXQ
JHZLVVRGHUULVLNREHKDIWHWVHLQN|QQHQ'HU*HQRPH(GLWLQJ3UR]HVVXQWHUVFKHLGHWVLFKDEHU
LQ%H]XJDXIGDVPRGLIL]LHUWH2EMHNW(PEU\RQHQYHUIJHQEHUHLQHQK|KHUHQ6FKXW]VWDWXV
DOV (L]HOOHQ RGHU 6SHUPLHQ (LQJULIIH LQ GLHVH VLQG LQPDQFKHQ /lQGHUQ RGHU IU EHVWLPPWH
=ZHFNH YHUERWHQ RGHU SRODULVLHUHQ VHOEVW ZHQQ GLHVH HUODXEW VLQG ]% 3,' 6FKZDQJHU
VFKDIWVDEEUFKH
6R]LDOHXQGHWKLVFKH$UJXPHQWHJHJHQGHQ(LQVDW]YRQ*HQRPH(GLWLQJEHWUHIIHQGLHJHVHOO
VFKDIWOLFKHQ )ROJHQ XQG ,PSOLNDWLRQHQ GLH GXUFK HLQH ]XNQIWLJH 9HUEUHLWXQJ GLHVHU PHGL]L
QLVFKHQ3UD[LVDXIWUHWHQN|QQWHQ6LHXPIDVVHQGLH$EZHUWXQJXQG6WLJPDWLVLHUXQJYRQ0HQ
VFKHQ PLW EHVWLPPWHQ JHQHWLVFKHQ 9HUDQODJXQJHQ RGHU (UNUDQNXQJHQ VR]LDOHU 'UXFN DXI
]XNQIWLJH(OWHUQXQGGLH9HUWLHIXQJVR]LDOHU8QJOHLFKKHLW LP*HVXQGKHLWVV\VWHP'HUDUWLJH
$VSHNWHVLQGQLFKWYRQGHU+DQG]XZHLVHQGDYHUVFKLHGHQH8QWHUVXFKXQJHQ]XEHUHLWVYHU
EUHLWHWHQ UHSURGXNWLRQVPHGL]LQLVFKHQ 0DVVQDKPHQ HEHQ VROFKH (IIHNWH DXIJH]HLJW KDEHQ
/HPNH	5SSHO 6±$XFKVR]LDOH8QJOHLFKKHLW LQ%H]XJDXI*HVXQGKHLW XQG
0RUWDOLWlWEHVWHKWDEVHLWVYRQSUlYHQWLYHQRGHUVRJDURSWLPLHUHQGHQ.HLPEDKQHLQJULIIHQ%RHV
.DXIPDQQ	0DUWL+XZLOHU%LFKVHO -XQNHU0LQGHU	&DOPRQWH$XVZLUNXQJHQ
GLHVHU$UWZlUHQGDPLWQLFKWHLQHUSRWHQ]LHOOHQ.HLPEDKQWKHUDSLHPLWWHOV*HQRPH(GLWLQJYRU
EHKDOWHQVRQGHUQHQWVWHKHQ LQ:HFKVHOZLUNXQJ]ZLVFKHQ7HFKQRORJLHXQGJHVHOOVFKDIWOLFKHQ
%HGLQJXQJHQ ,QZLHIHUQ VLFKGHUDUWLJH'LVNULPLQLHUXQJVXQG6WLJPDWLVLHUXQJVSUR]HVVHVRZLH
VR]LDOH 8QJOHLFKKHLWHQ GXUFK .HLPEDKQHLQJULIIH YHUWLHIHQ RGHU YHUlQGHUQ ZUGHQ ZlUH YRQ
GHQ JHVXQGKHLWV XQG JHVHOOVFKDIWVSROLWLVFKHQ 5DKPHQEHGLQJXQJHQ GHUDUWLJHU (LQJULIIH DE
KlQJLJXQGNDQQQLFKWVHUL|VYRUKHUJHVHKHQZHUGHQ3ROLWLVFKH0DVVQDKPHQPVVHQQLFKWQXU
DXIVHLWHQGHU7HFKQRORJLH9HUERWYRQ.HLPEDKQWKHUDSLHIUEHVWLPPWH=ZHFNHRGHUJHQHUHOO
VRQGHUQDQGHU9HUlQGHUXQJSROLWLVFKHU5DKPHQEHGLQJXQJHQJHVHOOVFKDIWOLFKHU3UDNWLNHQXQG
GHV]ZLVFKHQPHQVFKOLFKHQ8PJDQJVDQVHW]HQ
'LH)UDJH RE+XPDQ(QKDQFHPHQWPLWWHOV*HQRPH(GLWLQJ.HLPEDKQHLQJULIIHQ OHJLWLP LVW
NDQQ HEHQIDOOV QXU DXI JHVHOOVFKDIWOLFKHU (EHQH EHDQWZRUWHW ZHUGHQ 'LH*UHQ]HQ ]ZLVFKHQ
*HVXQGKHLWXQG.UDQNKHLWVRZLH1RUPDOLWlWXQG$EZHLFKXQJVLQGRIWHEHQVRVFKZHU]X]LHKHQ
ZLH ]ZLVFKHQ 3UlYHQWLRQ 7KHUDSLH XQG 2SWLPLHUXQJ $XVKDQGOXQJVSUR]HVVH GDUEHU ZDV
OHJLWLPH0LWWHO GHU 2SWLPLHUXQJ GHVPHQVFKOLFKHQ .|USHUV VLQG ILQGHQ SHUPDQHQW VWDWW XQG
VLQGQLFKWLPPHUYRQ.RQVHQVJHSUlJW7KH1DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG
0HGLFLQH1$6(0.DSLWHO

)UGHQ)DOOGDVVGLHVH$UWYRQ(LQJULIILUJHQGZDQQYRQZLVVHQVFKDIWOLFKPHGL]LQLVFKHU6HLWHUHDOLVLHUEDULVW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
6WDNHKROGHUSHUVSHNWLYH%HGLQJXQJHQHLQHUJHVHOOVFKDIWOLFKHQ'HEDWWH
,P 5DKPHQ GHV 6WDNHKROGHU:RUNVKRSV ZXUGH PLW GHQ 7HLOQHKPHQGHQ DXVJHORWHW XQG GLVNXWLHUW ZLH HLQH JHVHOO
VFKDIWOLFKH 'HEDWWH LQ GHU 6FKZHL] ]XU $QZHQGXQJ YRQ *HQRPH (GLWLQJ IU .HLPEDKQHLQJULIIH XPJHVHW]W ZHUGHQ
PVVWH*UXQGVlW]OLFKZXUGHGLH1RWZHQGLJNHLWHLQHUEUHLWHQ$XVHLQDQGHUVHW]XQJEHWRQWEHUGLH/HJLWLPLWlWXQGGLH
*UHQ]HQYRQ.HLPEDKQHLQJULIIHQN|QQHQXUDOV*HVHOOVFKDIWHQWVFKLHGHQZHUGHQ
'LHJHVHOOVFKDIWOLFKH'LVNXVVLRQVROOHLQIRUPLHUWXQGGLIIHUHQ]LHUWVHLQ*HWHLOWHV:LVVHQXPGLH0|JOLFKNHLWHQXQG/LPL
WLHUXQJHQYRQ*HQRPH(GLWLQJ9HUIDKUHQPVVHLKUH*UXQGODJHVHLQQLFKWEHU]HLFKQHWHRGHULUUHIKUHQGH%LOGHUXQG
9RUVWHOOXQJHQ(LQ]HOQH7HLOQHKPHQGHEHULFKWHWHQGLHVEH]JOLFKDXVLKUHUEHUXIOLFKHQ3UD[LVLQGHUJHQHWLVFKHQ%HUD
WXQJYRQVLFKLPPHUZLHGHU]HLJHQGHQIDOVFKHQ9RUVWHOOXQJHQYRQGHQ0|JOLFKNHLWHQGHU*HQWHFKQLN ,QGHU9HUPLWW
OXQJXQG'LVNXVVLRQYRQ:LVVHQZlUHHVLPPHUZLHGHUZLFKWLJNODU]XPDFKHQZDVZLUZLVVHQXQGZDVQLFKWXQGPLW
ZHOFKHU6LFKHUKHLW/HW]WHQGOLFKPVVH%DVLVZLVVHQUXQGXP*HQHWLNXQG*HQWHFKQLNXQDEKlQJLJYRP7KHPD.HLP
EDKQWKHUDSLHEHUHLWV LQGHQ6FKXOHQRGHUEHUDQGHUH.DQlOHGHU:LVVHQVYHUPLWWOXQJ=HLWXQJ)HUQVHKHQ ,QWHUQHW
HWFHUIROJHQ%DVLHUHQGDXIHLQHPVRJHWHLOWHQ:LVVHQVROOHGDQQHLQHLQIRUPLHUWH'HEDWWHVWDWWILQGHQ'DEHLGUIWHQ
HWKLVFKPRUDOLVFKH 3RVLWLRQHQ QLFKW SHU VH GLVNUHGLWLHUW ZHUGHQ VRQGHUQ PVVWHQ %HUFNVLFKWLJXQJ ILQGHQ XQG
UHIOHNWLHUWZHUGHQ
9HUERWHRGHU5HJXOLHUXQJHQ YRQ.HLPEDKQHLQJULIIHQ VHL HV IU WKHUDSHXWLVFKHRGHU RSWLPLH
UHQGH=ZHFNHVWHKHQYRUGHU+HUDXVIRUGHUXQJGHUhEHUVFKUHLWXQJYRQ/lQGHUJUHQ]HQ.|QLJ
 LGHQWLIL]LHUWHLQH©,OOXVLRQYRQ.RQWUROOHªGXUFKQDWLRQDOHRGHUVRJDU LQWHUQDWLRQDOH*H
VHW]JHEXQJ(UDUJXPHQWLHUWGDVVVHOEVWVWULNWH5HJHOXQJHQGLH$QZHQGXQJYRQIU,QGLYLGXHQ
SRWHQ]LHOO YRUWHLOKDIWHQ7HFKQRORJLHQ QLFKW YHUKLQGHUQ NDQQ VREDOG VLH LQ DQGHUHQ7HLOHQ GHU
:HOW GXUFKJHIKUW ZHUGHQ N|QQHQ DXVVHUGHP GDVV GLH KLVWRULVFKHQ (QWZLFNOXQJHQ LQ GHU
5HSURGXNWLRQVPHGL]LQJH]HLJWKDEHQGDVVGLHWHFKQLVFKH0DFKEDUNHLWVFKOLHVVOLFKDXFK]XP
(LQVDW]IKUWVHOEVWZHQQ]XYRU:LGHUVWDQGRGHU9HUERWHJHKHUUVFKWKDEHQ$QGHUHLGHQWLIL]LH
UHQ GDV XQJOHLFKJHZLFKWLJH =XVDPPHQVSLHO NDSLWDOLVWLVFKHU '\QDPLNHQ OLEHUDOLQGLYLGXDOLV
WLVFKHU'HQNZHLVHQGDV6WUHEHQQDFK:LVVHQXQG.RQWUROOHEHUGLHHLJHQH(QWZLFNOXQJDOV
WUHLEHQGH.UlIWH GLH JHQHWLVFKHV+XPDQ(QKDQFHPHQW DOV XQYHUPHLGEDU HUVFKHLQHQ ODVVHQ
%D\OLV	5REHUW(QWODQJGLHVHU6LFKWZHLVHZLUGYRQPDQFKHQDQVWHOOHHLQHV9HUERWV
HLQSUDJPDWLVFKHU OHJLVODWLYHU8PJDQJHPSIRKOHQGHUYRP]XNQIWLJHQ(LQVDW]YRQ*HQRPH
(GLWLQJDXVJHKWXQGYHUVXFKWQHJDWLYH$XVZLUNXQJHQYRQ.HLPEDKQHLQJULIIHQGHQQRFKDE]X
IHGHUQ EH]LHKXQJVZHLVH GLH$QZHQGXQJ LQ DN]HSWDEOH %DKQHQ ]X OHQNHQ %D\OLV 	 5REHUW
.|QLJ
 'HUHUVWHUHDOLVLHUWH.HLPEDKQHLQJULIIDP0HQVFKHQ
(QGH1RYHPEHUQDFK$EVFKOXVVGHUHLJHQWOLFKHQ$UEHLWHQ]XGLHVHP.DSLWHOVRUJWHHLQH
1DFKULFKWIU$XIVHKHQ-LDQNXL+HHLQLQGHQ86$SURPRYLHUWHUXQGLQ&KLQDDUEHLWHQGHU:LV
VHQVFKDIWOHUJDEPLWWHOV,QWHUQHWYLGHR7KH+H/DEVRZLH,QWHUYLHZPLWHLQHU1DFKULFK
WHQDJHQWXU 0DUFKLRQH  EHNDQQW GDVV EHUHLWV HLQLJH :RFKHQ ]XYRU ]ZHL =ZLOOLQJV
VFKZHVWHUQJHERUHQZRUGHQZDUHQGHUHQ*HQHHUPLWWHOV.HLPEDKQHLQJULIIXQWHU9HUZHQGXQJ
YRQ&5,635&DVJHQHWLVFKYHUlQGHUWKDWWH=XQlFKVWJDEHVNHLQHXQDEKlQJLJH%HVWlWLJXQJ
GHU'XUFKIKUXQJXQGGHU(UJHEQLVVHGHV(LQJULIIV+HVHOEVWJDEDQGLH,GHQWLWlWGHU(OWHUQ
XQG.LQGHU]XGHUHQ6FKXW]JHKHLPKDOWHQ]XZROOHQ&\UDQRVNL5HJDODGRXQG
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.HLPEDKQWKHUDSLHXQG*HQRPH(GLWLQJ 
PDQFKH]ZHLIHOWHQGLH5HDOLVLHUXQJGHV9HUVXFKVDQ/6FKQHLGHU'LH1DFKULFKWZXUGH
NXU]YRU%HJLQQGHU,QWHUQDWLRQDOHQ.RQIHUHQ]]X*HQRPH(GLWLQJDP0HQVFKHQYHU|IIHQWOLFKW
DXI GHU GLVNXWLHUW ZXUGH RE XQG ZLH .HLPEDKQHLQJULIIH DP 0HQVFKHQ GXUFKJHIKUW ZHUGHQ
VROOWHQ7KH1DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG0HGLFLQH1$6(00LWWH
-DQXDUEHVWlWLJWHGLHFKLQHVLVFKH5HJLHUXQJGDVVGLHJHQHWLVFKYHUlQGHUWHQ.LQGHUWDW
VlFKOLFKJHERUHQZRUGHQZDUHQ6LHJDEEHNDQQWGDVVVLHGLH.LQGHULGHQWLIL]LHUWKDEHXQGGLH
ZHLWHUH %HWUHXXQJ GHU .LQGHU XQG (OWHUQ EHUQHKPH$XVVHUGHP VWHOOWH VLH IHVW GDVV HLQH
ZHLWHUH )UDXPLW HLQHPP|JOLFKHUZHLVH YRQ +H JHQHWLVFKPRGLIL]LHUWHQ .LQG VFKZDQJHU VHL
*LHVHQ	=LQNDQW
,QIRER[&&5DOV$QVDW]SXQNWIUGLH3UlYHQWLRQXQG+HLOXQJHLQHU+,9,QIHNWLRQ
&&5LVWIUGLH3URGXNWLRQHLQHV5H]HSWRUSURWHLQVYHUDQWZRUWOLFKZHOFKHVGDV+,9LUXVQXW]WXPLQGLHPHQVFKOLFKHQ
=HOOHQHLQGULQJHQ]X N|QQHQ(VZLUG DOVHLQ$QKDOWVSXQNW LQ GHU3UlYHQWLRQRGHU7KHUDSLH YRQ+,9,QIHNWLRQHQJH
VHKHQ'HQQHLQH9DULDQWHGHV*HQV&&5ǻVFKDIIW5HVLVWHQ]JHJHQ+,9'LH9HUEUHLWXQJGLHVHU*HQYDULDQWH
LVW MH QDFK 3RSXODWLRQ XQWHUVFKLHGOLFK KRFK 6ROORFK HW DO  'XUFK HLQH 7UDQVSODQWDWLRQ KlPDWRSRHWLVFKHU
6WDPP]HOOHQYRQHLQHU6SHQGHUSHUVRQPLW&&5ǻZXUGHHUVWPDOVHLQ+,9LQIL]LHUWHU3DWLHQWJHKHLOW$OOHUVHW
DO&&5ǻZXUGHDXVVHUGHPLQQLFKWOHEHQVIlKLJHQ(PEU\RQHQPLW*HQRPH(GLWLQJKHUJHVWHOOW;.DQJHW
DOZLHREHQEHUHLWVEHVFKULHEHQZXUGHVLHKH$EVFKQLWW
&&5NDQQDEHUDXFKGXUFKHLQ*HQRPH(GLWLQJ.QRFNRXW EHU1+(-DXVJHVFKDOWHWZHUGHQ*HUDGH+,9ZXUGH
DXIJUXQG GHV UHODWLY NODU LGHQWLIL]LHUEDUHQ5H]HSWRUV DOV HLQH GXUFK*HQRPH(GLWLQJ KHLOEDUH .UDQNKHLW DQJHVHKHQ
HWZDGXUFKGLH0RGLILNDWLRQYRQ7=HOOHQRGHU%OXWVWDPP]HOOHQ&;:DQJ	&DQQRQ
=LHO GHV.HLPEDKQHLQJULIIVZDU HV GDV*HQ&&5DXV]XVFKDOWHQ XQG VRGLH.LQGHU LPPXQ
JHJHQ GDV +,9LUXV ]XPDFKHQ VLHKH ,QIRER[  'HU 9DWHU GHU JHQHWLVFKHQPRGLIL]LHUWHQ
.LQGHU LVW +,9SRVLWLY MHGRFK ]LHOWH GLH %HKDQGOXQJ QLFKW SULPlU DXI GLH 9HUKLQGHUXQJ HLQHU
hEHUWUDJXQJGHV9LUXVDE±GLHVHV5LVLNRNDQQGXUFKDQGHUH0DVVQDKPHQNRQWUROOLHUWZHUGHQ
9LHOPHKUEHJUQGHW+HGHQ(LQJULIIGDPLWGHQ.LQGHUQHLQSRWHQ]LHOOlKQOLFKHV6FKLFNVDOZLH
LKUHP 9DWHU ]X HUVSDUHQ ,P 5DKPHQ HLQHU ,9) ZXUGHQ GLH EHIUXFKWHWHQ (L]HOOHQ PLWWHOV
&5,635&DV PRGLIL]LHUW XQG GDEHL &&5 GHDNWLYLHUW ,P 0HKU]HOOVWDGLXP ZXUGH GLH *HQ
VHTXHQ]LHUXQJHLQ]HOQHU HPEU\RQDOHU=HOOHQ YRUJHQRPPHQ'DQQZXUGHQGLH(PEU\RQHQ LQ
GLH0XWWHUHLQJHVHW]WGLHGLH.LQGHUDXVWUXJ,QHLQHPGHU=ZLOOLQJHNRQQWHODXW$QJDEHQYRQ
+H GDV &&5 *HQ YROOVWlQGLJ DXVJHVFKDOWHW ZHUGHQ *HPlVV VHLQHU$QJDEHQ NDP HV ]X
NHLQHQ2II7DUJHW(IIHNWHQ0DUFKLRQH7KH+H/DE$QKDQGYHU|IIHQWOLFKWHU'D
WHQVWHKW MHGRFKHLQ0RVDLNELOGEHLHLQHP)|WXVDOVHLQXQHUZQVFKWHU1HEHQHIIHNW LP5DXP
5HJDODGR±RKQHJHQHWLVFKHV0DWHULDOGHU.LQGHUXQGHLQHXQDEKlQJLJHhEHUSUIXQJ
LVWHLQHVLFKHUH(LQVFKlW]XQJMHGRFKQLFKWP|JOLFK
'LHVHU(LQJULII LQGLHPHQVFKOLFKH.HLPEDKQZXUGHKHIWLJXQGYRQYHUVFKLHGHQHQ6HLWHQYRQ
:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUQ3ROLWLNHULQQHQXQG3ROLWLNHUQGHU=LYLOJHVHOOVFKDIW
RGHUDXFKGHU8QLYHUVLWlWYRQ+HVHOEVWYHUXUWHLOW'DV9RUJHKHQGHV:LVVHQVFKDIWOHUVZXUGH
QLFKWQXUDXIJUXQGGHV(LQJULIIVLQGLH.HLPEDKQSHUVHNULWLVLHUWVRQGHUQDXFKZHJHQGHVVHQ
=ZHFNVGHU5HVLVWHQ]KHUVWHOOXQJJHJHQ+,9(VEHVWQGHNHLQHPHGL]LQLVFKH1RWZHQGLJNHLW
PLWWHOVSRWHQ]LHOOULVLNRUHLFKHU.HLPEDKQHLQJULIIH+,95HVLVWHQ]HQKHU]XVWHOOHQGDYHUVFKLHGH
QHHIIHNWLYH$UWHQGHU3UlYHQWLRQHLQHU,QIHNWLRQDOVDXFKGHU7KHUDSLHYRQ$LGVH[LVWLHUWHQ'LH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
8QLYHUVLWlWDQGHU+HEHVFKlIWLJW LVWJLEWDQQLFKWYRQVHLQHQ9HUVXFKHQJHZXVVW]XKDEHQ
DXVVHUGHP VHL +H ]XU =HLW GHU 9HUVXFKH EHXUODXEW JHZHVHQ:HLWHUV ZXUGH VHLQH IHKOHQGH
IDFKOLFKH(LJQXQJ±HULVW%LRSK\VLNHU±XQGPXWPDVVOLFKLUUHIKUHQGH$XINOlUXQJGHU(OWHUQGHU
.LQGHUEHUGHQ(LQJULII NULWLVLHUW(VZLUGGLH*HIDKUJHVHKHQGDVVHLQGHUDUWLJXPVWULWWHQHU
9HUVXFK GLH HWKLVFK DN]HSWDEOHUHQ %HPKXQJHQ DQGHUHU:LVVHQVFKDIWOHULQQHQ XQG:LVVHQ
VFKDIWOHULQGLHVHP)HOGGLVNUHGLWLHUH%UDXQ	0HDFKDP&\UDQRVNL*OHLFK]HLWLJ
JDEHVDXFKZHQLJHUKHIWLJH5HDNWLRQHQGLH]ZDUGLH9HUVXFKHDOV]X IUKHLQVFKlW]WHQVLH
MHGRFKQLFKWSULQ]LSLHOODEOHKQWHQ-RQ&RKHQ,QZHLWHUHU)ROJHNDPDXFKGLH)RUGHUXQJ
QDFKHLQHP]HLWOLFKEHJUHQ]WHP0RUDWRULXPIUNOLQLVFKH.HLPEDKQHLQJULIIHDXI/DQGHUHWDO
:ROLQHW]	&ROOLQV 0LW HLQHP0RUDWRULXP VROOH =HLW JHVFKDIIHQZHUGHQ IU GLH
ZHLWHUH(UIRUVFKXQJGHU7HFKQLNXQGGHUJHQHWLVFKHQ*UXQGODJHQGLH5HGXNWLRQGHU5LVLNHQ
GLH6FKDIIXQJYRQ5DKPHQEHGLQJXQJHQXQG6WDQGDUGVVRZLHHLQHJHVHOOVFKDIWOLFKH$XVHLQDQ
GHUVHW]XQJXQG(QWVFKHLGXQJVILQGXQJLQ%H]XJDXIXQWHUVFKLHGOLFKH.HLPEDKQHLQJULIIH
/HW]WHQGOLFKVLQG$XVZLUNXQJHQGHV.QRFNRXWVYRQ&&5DEVHLWVHLQHU5HVLVWHQ]JHJHQ+,9
QLFKWNODUDE]XVHKHQ'DV)HKOHQGHU*HQIXQNWLRQN|QQWHQHJDWLYH(IIHNWHDXIDQGHUH*HZHEH
XQG=HOOHQKDEHQVRHWZDDXIGLH*HKLUQIXQNWLRQRGHUGLH$QIlOOLJNHLW IUDQGHUH(UNUDQNXQ
JHQHUK|KHQ'LH:HFKVHOZLUNXQJHQYRQ&&5PLWDQGHUHQ*HQHQRGHU.|USHUIXQNWLRQHQLVW
QRFKUHODWLYXQNODU%DLJ(OOZDQJHU.DPLQVNL	&KLHV9RUGHP+LQWHUJUXQGGHU
(UHLJQLVVHZLUGGLH1RWZHQGLJNHLW LGHQWLIL]LHUWGLH5HJXOLHUXQJYRQ*UXQGODJHQIRUVFKXQJXQG
DQZHQGXQJVRULHQWLHUWHU)RUVFKXQJLQ&KLQD]XDGDSWLHUHQXQGZHLWHU]XHQWZLFNHOQ*OHLFK]HL
WLJ ZLUG GHU %HGDUI HLQHU LQWHUQDWLRQDOHQ VR]LDOHQ 'HEDWWH UXQG XP GLHVH 9HUIDKUHQ XQG GLH
$QSDVVXQJQDWLRQDOHU5HJXOLHUXQJHQEHWRQW'=KDQJ	/LH:LVVHQVFKDIWOHULQQHQXQG
:LVVHQVFKDIWOHUGHUFKLQHVLVFKHQ$NDGHPLHGHUPHGL]LQLVFKHQ:LVVHQVFKDIWHQXQWHUVWUHLFKHQ
GDVVGHU.HLPEDKQHLQJULIIYRQ+HRKQHKLQJHOWHQGHV5HFKWLQ&KLQDJHEURFKHQKDEH6LHEH
IUZRUWHQ GLH 6FKDIIXQJ XQG 6WlUNXQJ YRQ LQVWLWXWLRQHOOHQ 5DKPHQEHGLQJXQJHQ ]% (WKLN
NRPPLVVLRQHQXQGZHLVHQGDUDXIKLQGDVVVLHLP%HJULIIVLQG©RSHUDWLYHWHFKQLVFKHXQGHWKL
VFKH5LFKWOLQLHQª]XHQWZLFNHOQGLHGHUDUWLJH9HUVXFKHYHUKLQGHUQN|QQWHQ&:DQJHWDO
'DV%HLVSLHO ]HLJWGLH*UHQ]HQYRQ5HJXOLHUXQJ IDOOVGLHVHPXWZLOOLJXPJDQJHQRGHU
QLFKW HLQJHKDOWHQ ZHUGHQ /DXW OHW]WHQ LQWHUQDWLRQDOHQ %HULFKWHQ ZXUGH +H YRQ GHU FKLQHVL
VFKHQ5HJLHUXQJXQWHU+DXVDUUHVWJHVWHOOW(&KHQ	0R]XU
'HUGXUFKJHIKUWH.HLPEDKQHLQJULIIPDUNLHUW GHQPLWXQWHU UDVDQWHQ)RUWVFKULWW LQ GHU$QZHQ
GXQJYRQ*HQRPH(GLWLQJLQGHU0HGL]LQ'LHQHXHUHQ)DFKDUWLNHOGLHQRFKNXU]YRUGHU%H
NDQQWJDEHGHV9HUVXFKVHUVFKLHQHQVLQGXQGDQZHVHQGH([SHUWLQQHQXQG([SHUWHQ LP6WD
NHKROGHU:RUNVKRS LP2NWREHU LQ %HUQ JLQJHQ GDYRQ DXV GDVV NOLQLVFKH .HLPEDKQHLQJULIIH
EHLP0HQVFKHQQRFK LQGHUHQWIHUQWHQ=XNXQIW OlJHQ ,P6WDNHKROGHU:RUNVKRSZXUGHDXFK
GDUEHU GLVNXWLHUW RE EHUHLWV ]XP GDPDOLJHQ =HLWSXQNW HLQH JHVHOOVFKDIWOLFKH 'HEDWWH EHU
KDXSW QRWZHQGLJ RGHU VLQQYROO VHL 'LH$EIROJH GHU (UHLJQLVVH XQWHUVWUHLFKW HLQPDOPHKU GLH
1RWZHQGLJNHLW IUKHU JHVHOOVFKDIWOLFKHU $XVHLQDQGHUVHW]XQJ PLW GHUDUWLJHQ 7KHPHQ GD GLH
ELRWHFKQRORJLVFKHQXQGPHGL]LQLVFKHQ$QZHQGXQJHQ± JHUDGHGXUFK VFKQHOO XQG YHUKlOWQLV
PlVVLJHLQIDFKQXW]EDUH7HFKQRORJLHQZLH*HQRPH(GLWLQJ±GXUFKDXVXQHUZDUWHWH6SUQJH
DXIZHLVHQN|QQHQ

,Q.RQWH[WHQLQGHQHQ.HLPEDKQHLQJULIIHQLFKWRKQHKLQYHUERWHQVLQG
©>«@ZHZLOOGHYHORSDQGLVVXHIXUWKHURSHUDWLRQDOWHFKQLFDODQGHWKLFDOJXLGHOLQHV>«@ª&:DQJXD
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 *HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW
Armin Spök und Caroline Hammer 
.XU]	NQDSS
x *HQRPH(GLWLQJ9HUIDKUHQJHK|UHQ LQGHU3IODQ]HQIRUVFKXQJ LPPHUPHKU]XUJlQJLJHQ3UD[LVXQGZHUGHQ]X
QHKPHQGDXFKLQGHU(QWZLFNOXQJQHXHU3IODQ]HQVRUWHQHLQJHVHW]WHUVWHPLW*HQRPH(GLWLQJKHUJHVWHOOWH3IODQ
]HQVRUWHQEHILQGHQVLFKLQGHQ86$XQG.DQDGDEHUHLWVDXIGHP0DUNW
x 'LHPHLVWHQ$NWHXULQQHQXQG$NWHXUHDXVGHU3IODQ]HQIRUVFKXQJXQGGHUNRQYHQWLRQHOOHQ=FKWXQJEHWRQHQGLH
KRKH 3Ul]LVLRQ XQG 1LFKWXQWHUVFKHLGEDUNHLW LP 9HUJOHLFK ]XU NRQYHQWLRQHOOHQ =FKWXQJ RGHU ]X QDWUOLFK YRU
NRPPHQGHQVSRQWDQHQ0XWDWLRQHQ
x 9HUWUHWHULQQHQXQG9HUWUHWHUYRQ8PZHOWRUJDQLVDWLRQHQGHV%LRODQGEDXVXQGDQGHUHQ2UJDQLVDWLRQHQGLHVLFK
IU*HQWHFKQLNIUHLKHLWHLQVHW]HQVRZLHPDQFKH:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUEHWRQHQKLQJHJHQ8Q
VLFKHUKHLWHQ XQG SRWHQ]LHOOH 5LVLNHQ DXVJHKHQG YRQ 1HEHQHIIHNWHQ GHU *HQRPHGLWLHUXQJ XQGRGHU GHU QHXHQ
$QZHQGXQJHQ]%PXOWLSOH[LQJ
x (LQ*HULFKWVXUWHLO GHV(X*+ LP-XOL HQWVFKLHG GDVV*HQRPH(GLWLQJ XQWHU GDV(8*HQWHFKQLNUHFKW IlOOW
'DPLW ZHUGHQ PLW *HQRPH (GLWLQJ YHUlQGHUWH 3IODQ]HQ DOV JHQWHFKQLVFK YHUlQGHUWH 2UJDQLVPHQ *92 EH
KDQGHOW XQGPVVHQHQWVSUHFKHQGH=XODVVXQJVYHUIDKUHQGXUFKODXIHQ(V JLEW DEHU DXFK/lQGHU LQ GHQHQPLW
*HQRPH(GLWLQJYHUlQGHUWH3IODQ]HQQLFKWSHUVHDOVJHQHWLVFKYHUlQGHUWH2UJDQLVPHQ*92HLQJHVWXIWZHUGHQ
x ,Q MHGHP )DOO VWHOOW VLFK GLH )UDJH RE GLH $NWHXULQQHQ XQG $NWHXUH HQWODQJ GHU :HUWVFK|SIXQJVNHWWH VRZLH
.RQVXPHQWLQQHQ XQG.RQVXPHQWHQ VROFKH3IODQ]HQ XQG /HEHQVPLWWHOSURGXNWH DXFK DN]HSWLHUHQZUGHQ (LQH
+HUDXVIRUGHUXQJ LVW GLH 1DFKZHLVEDUNHLW YRQ *HQRPH (GLWLQJ EHL 6DDWJXW /HEHQV XQG )XWWHUPLWWHOQ EHL
,PSRUWHQDXV/lQGHUQLQGHQHQ*HQRPH(GLWLQJNHLQHU5HJHOXQJXQWHUOLHJWXQG3URGXNWHQLFKWJHNHQQ]HLFKQHW
ZHUGHQPVVHQ
x 'HU%XQGHVUDWSODQWIUGLH6FKZHL]GHQ:HJYRQULVLNREDVLHUWDEJHVWXIWHQ=XODVVXQJVDQIRUGHUXQJHQJHKHQ]X
ZROOHQ±DXIJUXQGGHU.RPSOH[LWlWXQGGHUXPVWULWWHQHQ6WHOOXQJGHV7KHPDV LVWHLQH(LQVFKlW]XQJREXQG LQ
ZHOFKHP8PIDQJGLHVXPJHVHW]WZHUGHQNDQQGHU]HLWQLFKWP|JOLFK
'LH (QWZLFNOXQJHQ XQG LPPHUZHLWHUHQ9HUEHVVHUXQJHQ YRQ*HQRPH (GLWLQJ9HUIDKUHQ XQG
LKUHWHFKQLVFKHQ9RUWHLOHYHUJOLFKHQPLWNODVVLVFKHQ0HWKRGHQGHU*HQWHFKQLNKDEHQ]XHLQHU
UDVFKHQ'LIIXVLRQ LQYLHOHQ%HUHLFKHQGHU3IODQ]HQIRUVFKXQJXQG]FKWXQJJHIKUW%LV0LWWH
 GRPLQLHUWH LQ:LVVHQVFKDIW =FKWXQJVEHWULHEHQ XQG GHU %LRWHFKQRORJLHLQGXVWULH VRZLH
EHLYLHOHQQDWLRQDOHQ%HK|UGHQLQGHU(XURSlLVFKHQ8QLRQ(8GLH(UZDUWXQJGDVVEHVWLPPWH
*HQRPH(GLWLQJ$QZHQGXQJHQQLFKWXQWHUGDV*HQWHFKQLNUHFKWIDOOHQ'DEHLEH]RJPDQVLFK
LQVEHVRQGHUHDXIJHULQJIJLJHJHQHWLVFKH9HUlQGHUXQJHQGLHVLFKQLFKWRGHUNDXPYRQGXUFK
NRQYHQWLRQHOOH =FKWXQJ RGHU GXUFK =XIDOOVPXWDWLRQHQ HQWVWDQGHQHQ 9HUlQGHUXQJHQ XQWHU
VFKHLGHQ'LHVKDWIUHLQHOHEKDIWH|IIHQWOLFKH'HEDWWH]X9RUXQG1DFKWHLOHQ&KDQFHQXQG
5LVLNHQYRQ*HQRPH(GLWLQJ$QZHQGXQJHQLQGHU/DQGZLUWVFKDIWJHIKUWGLHVLFKXDLQ]DKO
UHLFKHQ%HLWUlJHQ LQ)DFKMRXUQDOHQDEHUDXFK LQGHQ0HGLHQ LQ6WHOOXQJQDKPHQYRQ([SHU
WLQQHQXQG([SHUWHQJUXSSHQXQG3RVLWLRQVSDSLHUHQYRQ,QWHUHVVHQJUXSSHQJHlXVVHUWKDW

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QGLHVHP.DSLWHOZLUGGLHVH'LVNXVVLRQUHIOHNWLHUWXQGHVZHUGHQGLH(QWZLFNOXQJVXQG(LQ
VDW]P|JOLFKNHLWHQ YRQ*HQRPH(GLWLQJ IU GHQ %HUHLFK /DQGZLUWVFKDIW XQG /HEHQVPLWWHOSUR
GXNWLRQPLW)RNXVDXI3IODQ]HQ]XFKW VRZLHGDPLW YHUEXQGHQH3RWHQ]LDOHXQG5LVLNHQYRQ
*HQRPH(GLWLQJ LGHQWLIL]LHUWXQGHLQJHVFKlW]W=ZHL]HQWUDOH/HLWIUDJHQ IUGLHVHQ%HULFKWVWHLO
VLQG:HOFKH±JHJHQEHUGHUELVKHULJHQ*HQWHFKQLN'LVNXVVLRQ±QHXHQ&KDQFHQXQG5LVL
NHQ 0|JOLFKNHLWHQ XQG +HUDXVIRUGHUXQJHQ ZHUGHQ WKHPDWLVLHUW" :LH VWHOOHQ VLFK GLHVH LP
UHFKWOLFKHQ 6]HQDULR GDU GDVV VLFK QDFK GHP 8UWHLO GHV (X*+ DP  HUJHEHQ KDW
(X*+"
,PHUVWHQ$EVFKQLWWZHUGHQWHFKQLVFKH*UXQGODJHQ]XP*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW
YHUPLWWHOWVRVLHQLFKWLQ.DSLWHOLQGLHVHP%DQGEHVFKULHEHQZXUGHQ'DUDQDQVFKOLHVVHQG
ZHUGHQ $QZHQGXQJHQ XQG $QZHQGXQJVSHUVSHNWLYHQ YRQ *HQRPH (GLWLQJ YRUJHVWHOOW XQG
WHFKQLVFKHXQGDQGHUZHLWLJH9RUWHLOHYRUDOOHPDXV6LFKWGHU3IODQ]HQ]FKWXQJ]XVDPPHQJH
IDVVW:HLWHUH$EVFKQLWWHEHIDVVHQVLFKPLWP|JOLFKHQ5LVLNHQVRZLHPLW)UDJHQGHU$N]HSWDQ]
XQG 5HJXOLHUXQJ $EVFKOLHVVHQG ZHUGHQ GLH ZLFKWLJVWHQ $VSHNWH ]XVDPPHQJHIDVVW XQG
6FKOXVVIROJHUXQJHQJH]RJHQ
 *UXQGODJHQGHV*HQRPH(GLWLQJVLQGHU3IODQ]HQ]XFKW
'LH=LHOVHW]XQJHQLQGHU3IODQ]HQ]XFKWVLQGYLHOJHVWDOWLJXQGUHLFKHQXDYRQK|KHUHQ(UWUl
JHQEHUYHUlQGHUWH3IODQ]HQLQKDOWVVWRIIH±EHLVSLHOVZHLVH]XU9HUEHVVHUXQJGHU3URGXNWTXD
OLWlW±RSWLPLHUWHV:DFKVWXPVYHUKDOWHQGHU5HJXOLHUXQJGHU%OWH]HLWELVKLQ]X5HVLVWHQ]HQ
JHJHQEHU.UDQNKHLWVHUUHJHUQRGHU3HVWL]LGHQVLHKHGD]X7DE6HLWH
,Q GLHVHP$EVFKQLWWZLUG*HQRPH(GLWLQJ YRU GHP+LQWHUJUXQGDQGHUHU =FKWXQJVPHWKRGHQ
HUOlXWHUW 'D]X ZHUGHQ ]XQlFKVW NRQYHQWLRQHOOH =FKWXQJVPHWKRGHQ EHVFKULHEHQ XQG GDQQ
DXI GHQ(LQVDW] NODVVLVFKHU JHQWHFKQLVFKHU9HUIDKUHQ XQG QHXHU =FKWXQJVWHFKQLNHQ HLQJH
JDQJHQEHYRU*HQRPH(GLWLQJDOV0HWKRGHGHU3IODQ]HQ]FKWXQJYRUJHVWHOOWZLUG
 .RQYHQWLRQHOOH=FKWXQJ
'LHNRQYHQWLRQHOOH=FKWXQJZDUODQJH=HLWDXVVFKOLHVVOLFKDXI.UHX]XQJHQXQGVSRQWDQHXQG
GDPLW]XIlOOLJH0XWDWLRQHQDQJHZLHVHQ'LH0XWDWLRQVUDWHZXUGHLP/DXIHGHU=HLWGXUFK(LQ
VDW]YRQFKHPLVFKHQXQGSK\VLNDOLVFKHQ0LWWHOQHUK|KWLQGLHVHP=XVDPPHQKDQJVSULFKWPDQ
YRQNRQYHQWLRQHOOHU0XWDJHQHVH'LHVH0HWKRGHQIDQGHQUDVFKZHLWH9HUEUHLWXQJ±GHU
DUWLJH3IODQ]HQVRUWHQLQ$UWHQVLQGZHOWZHLWGRNXPHQWLHUW$UDNL	,VKLL'LHNRQYHQ
WLRQHOOH0XWDJHQHVH LVW XQJHULFKWHW HV HQWVWHKHQ YLHOH ]XIlOOLJH 9HUlQGHUXQJHQ JOHLFK]HLWLJ
VRGDVV DXIZHQGLJH 6HOHNWLRQVSUR]HVVH HUIRUGHUOLFK VLQG XP HLQH 3IODQ]H PLW JHZQVFKWHQ
(LJHQVFKDIWHQ ]X LGHQWLIL]LHUHQ XQG LQ ZHLWHUHU )ROJH 5FNNUHX]XQJHQ XP HYHQWXHOO XQHU
ZQVFKWH(LJHQVFKDIWHQZLHGHU ]X HQWIHUQHQ'LH6HOHNWLRQ HUIROJW GDEHL KDXSWVlFKOLFK EHU
GHQ3KlQRW\SZDV]XU9RUDXVVHW]XQJKDWGDVVGLH3IODQ]HHLQHQIRUWJHVFKULWWHQHQ(QWZLFN
OXQJVJUDG HUUHLFKW'LHVHU JHVDPWH3UR]HVV NDQQPLWXQWHU HLQLJH -DKU]HKQWH EHDQVSUXFKHQ

 'DV7KHPD*HQRPH(GLWLQJ LQ GHU ODQGZLUWVFKDIWOLFKHQ7LHU]XFKW EHKDQGHOQ 6RPPHU 	 6S|N LQ HLQHPZHLWHUHQ
%HLWUDJLQGLHVHP%DQGVLHKH.DSLWHO
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
0LWWOHUZHLOH KDEHQ VLFK HLQH5HLKH YRQ JHQHWLVFKHQ XQG ]HOOELRORJLVFKHQ9HUIDKUHQ HWDEOLHUW
GLHGLH=FKWXQJEHVFKOHXQLJHQYHUHLQIDFKHQRGHUHUOHLFKWHUQ]XP%HLVSLHO6HOHNWLRQVYHUIDK
UHQ GLH VLFK DXI JHQHWLVFKH 0DUNHU YRQ EHNDQQWHQ =FKWXQJVPHUNPDOHQ VWW]HQ PDUNHU
DVVLVWHGEUHHGLQJ
 *HQWHFKQLVFKH9HUlQGHUXQJHQXQG7UDQVJHQHVH
*HQWHFKQLVFKH9HUlQGHUXQJHQ*9 LQGHU3IODQ]HQ]XFKWYHUJU|VVHUQGHQJHQHWLVFKHQ3RRO
GHU IUGLH=FKWXQJ]XU9HUIJXQJVWHKWEHUGLHNUHX]XQJVIlKLJHQ$UWHQKLQDXV(XURSHDQ
8QLRQ	6FLHQWLILF$GYLFH0HFKDQLVP'HU%HJULII*9VROOKLHUIUGLHJlQJLJHQ0HWKR
GHQYHUZHQGHWZHUGHQ GLHGXUFKGHQELRWHFKQRORJLVFKHQ)RUWVFKULWW VHLW GHQHU-DKUHQ
HUP|JOLFKWZXUGHQ,GHDOW\SLVFKZLUGGDEHLHLQHLQ]HOQHV*HQIUHLQHQHXHJHZQVFKWH(LJHQ
VFKDIWLGHQWLIL]LHUWXQGGHUHQWVSUHFKHQGH'1$$EVFKQLWWLQHLQ9HNWRUNRQVWUXNWHLQJHEDXWGDV
PLWWHOVSK\VLNDOLVFKHUFKHPLVFKHURGHUELRORJLVFKHU0HWKRGHQLQHLQH3IODQ]HQ]HOOHRGHUGLUHNW
LQGLH3IODQ]HHLQJHEUDFKWZLUG$XVGHQJHQWHFKQLVFKYHUlQGHUWHQ=HOOHQXD3URWRSODVWHQ
RGHU&DOOXV=HOOHQZHUGHQGDQQ3IODQ]HQUHJHQHULHUW±JHQHWLVFKYHUlQGHUWH3IODQ]HQ*93
$UDNL1RMLPD	,VKLL
8PHLQH3IODQ]HPLWVWDELOHQ(LJHQVFKDIWHQ]XHUKDOWHQLVWKlXILJHLQHVWDELOH,QWHJUDWLRQGHV
QHXHQ*HQVLQGDV3IODQ]HQJHQRPHUIRUGHUOLFK,VWGDV*HQYRQGHUVHOEHQRGHUHLQHUQDKYHU
ZDQGWHQNUHX]EDUHQ$UWVSULFKWPDQYRQ&LVJHQHVHEHLDUWEHUJUHLIHQGHQQLFKWNUHX]EDUHQ
$UWHQ*HQWUDQVIHUVYRQ7UDQVJHQHVH
 1HXH=FKWXQJVWHFKQLNHQ
8QWHUGHU%H]HLFKQXQJ©QHXH=FKWXQJVWHFKQLNHQªQHZSODQWEUHHGLQJWHFKQLTHV13%7VLQ
GHU6FKZHL]PLWXQWHUDXFKDOVQHXH3IODQ]HQ]FKWXQJVYHUIDKUHQ13=9EH]HLFKQHWZLUGHLQH
5HLKHYRQ=FKWXQJVWHFKQLNHQ]XVDPPHQJHIDVVWXQGGLVNXWLHUW+DXSWJUXQG IUGDV=XVDP
PHQIDVVHQ GLHVHU VHKU XQWHUVFKLHGOLFKHQ 0HWKRGHQ XQWHU HLQHP %HJULII ZDU GHUHQ XQNODUHU
UHFKWOLFKHU6WDWXVLP5DKPHQGHV(8*HQWHFKQLNUHFKWV
x 6LWHGLUHFWHGQXFOHDVH6'1*HQRPH(GLWLQJ0HWKRGH
x 2OLJRQXFOHRWLGHGLUHFWHGPXWDJHQHVLV2'0*HQRPH(GLWLQJ0HWKRGH
x &LVJHQHVLVDQG,QWUDJHQHVLV
x *UDIWLQJ
x $JURLQILOWUDWLRQ
x 51$GHSHQGHQW'1$PHWK\ODWLRQ5G'0
x 5HYHUVH%UHHGLQJ
x 6\QWKHWLFJHQRPLFV

'LH(XURSlLVFKH.RPPLVVLRQEHDXIWUDJWHHLQH$UEHLWVJUXSSHXQGGDV ,QVWLWXWH IRU3URVSHFWLYH7HFKQRORJ\6WXGLHV
,376PLWGHU$XVDUEHLWXQJYRQ(LQVFKlW]XQJHQXQG(PSIHKOXQJHQ]XGLHVHQ7HFKQRORJLHQ /XVVHU3DULVL3ODQ	
5RGUtJXH]&HUH]R
,QPDQFKHQYRUDOOHPlOWHUHQ%HULFKWHQZLUGDQVWHOOHYRQ6'1=)1YHUZHQGHW/XVVHUXD'DVOLHJWGDUDQ
GDVVGDPDOV7$/(1QRFK LQHLQHPIUKHQ(QWZLFNOXQJVVWDGLXPXQGGDV3RWHQ]LDOYRQ&5,635&DVQRFKQLFKWHU
IRUVFKWZDU8QWHU6'1ZHUGHQPLWWOHUZHLOH0HJDQXNOHDVHQ7$/(1=)1XQG&5,635&DVVXEVXPPLHUW+LJK/HYHO
*URXSRI6FLHQWLILF$GYLVRUVYDQGH:LHO6FKDDUW/RW]	6PXOGHUV
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
%HLYLHOHQ13%7VZHUGHQJHQHWLVFKH9HUlQGHUXQJHQLQHLQHP(QWZLFNOXQJVVFKULWWKHUJHVWHOOW
'DV(QGSURGXNWZHLVWPLWXQWHUNHLQH©IUHPGHQª*HQHDXI6FKDDUWYDQGH:LHO/RW]	6PXO
GHUVZHQQZHLWHUH(QWZLFNOXQJVVFKULWWHGDUDXIDXVJHOHJWVLQGHLQ(QGSURGXNW]XVHOHN
WLHUHQGDVVWUDQVJHQIUHLLVW/XVVHU3DULVL3ODQ	5RGUtJXH]&HUH]R
&LVJHQHVLVXQG ,QWUDJHQHVLVVLQGNHLQH7HFKQRORJLHQDQVLFK'LH%HJULIIHEH]LHKHQVLFKDXI
GLH$UWGHU9HUlQGHUXQJGLHZLHGHUXPGXUFKYHUVFKLHGHQH7HFKQRORJLHQKHUEHLJHIKUWZHUGHQ
NDQQZHQQ HLQ*HQ GHUVHOEHQ RGHU NUHX]XQJVIlKLJHQ6SH]LHV LQ YHUlQGHUWHU ,QWUDJHQHVLV
RGHUXQYHUlQGHUWHU)RUP&LVJHQHVLVEHUWUDJHQZLUG6FKDDUWHWDO
6\QWKHWLVFKH%LRORJLHV\QWKHWLFJHQRPLFVLVWLP9HUJOHLFK]XGHQJHQDQQWHQ7HFKQLNHQQRFK
GHXWOLFKZHLWHU YRQHLQHUSUDNWLVFKHQ$QZHQGXQJHQWIHUQW XQGVROO GDKHU LP)ROJHQGHQQLFKW
PHKUPLWHLQEH]RJHQ]XZHUGHQ
=ZHL GHU KLHU DXIJHOLVWHWHQ 7HFKQLNHQ 6LWH'LUHFWHG1XFOHDVH 6'1 XQG 2OLJRQXFOHRWLGH
'LUHFWHG0XWDJHQHVLV2'0ZHUGHQDXFKXQWHUGHP%HJULII*HQRPH(GLWLQJVXPPLHUWGLHVH
ZHUGHQLPQDFKIROJHQGHQ$EVFKQLWWDXVIKUOLFKHUGDUJHVWHOOW
 *HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW
'HU%HJULII*HQRPH(GLWLQJZLUGLQGHU/LWHUDWXU]XU3IODQ]HQ]FKWXQJQLFKWHLQKHLWOLFKYHUZHQGHW
MHGRFK N|QQHQ IROJHQGH JHPHLQVDPH0HUNPDOH IHVWJHVWHOOW ZHUGHQ*HQRPH (GLWLQJ ]LHOW DXI
HLQHVSH]LILVFKHRGHUXQVSH]LILVFKH9HUlQGHUXQJGHU'1$6HTXHQ]DQHLQHUYRUGHILQLHUWHQ6WHOOH
LP*HQRPDE$UDNLHWDO*HUPLQLHWDO+LJK/HYHO*URXSRI6FLHQWLILF$GYLVRUV
6XQ/L	;LD:LHHLQOHLWHQGGDUJHVWHOOWVLHKH.DSLWHONDQQGLHVH9HUlQGHUXQJ
LQ)RUPHLQHU,QVHUWLRQHLQHU'HOHWLRQRGHUHLQHV$XVWDXVFKHVHLQ]HOQHURGHUPHKUHUHU1XNOHR
WLGHLQGHU'1$ELVKLQ]XJDQ]HQ*HQHQHUIROJHQ'LH0|JOLFKNHLWGHQ2UWGHU9HUlQGHUXQJLP
*HQRP]XGHILQLHUHQ LVWHLQZLFKWLJHU8QWHUVFKLHG]XELVKHULJHU*HQWHFKQLN ,Q'RNXPHQWHQ
XQG'LVNXVVLRQHQZHUGHQQHEHQ*HQRPH(GLWLQJDXFKDQGHUH%HJULIIHYHUZHQGHW]XPHLVWV\
QRQ\P*HQH(GLWLQJ*HQH7DUJHWLQJRGHU*HQRPH(QJLQHHULQJ0LWXQWHUZLUG*HQRPH(GL
WLQJDXFKXQWHUGHPhEHUEHJULII©V\QWKHWLVFKH%LRORJLHªGLVNXWLHUW
%HGHXWVDP LVW LQ GHU 3IODQ]HQ]XFKW GLH 8QWHUVFKHLGXQJ ]ZLVFKHQ 6'1 6'1 XQG 6'1
+LJK/HYHO*URXSRI6FLHQWLILF$GYLVRUV6SULQNHWDO'LHVH8QWHUVFKHLGXQJLVWLQ
GHU'LVNXVVLRQDOV*UDGPHVVHUIUGLH(LQJULIIVWLHIHXQGDOV8QWHUVFKHLGXQJVPHUNPDOIUHLQH
DOOIlOOLJGLIIHUHQ]LHUHQGH5HJXOLHUXQJZLFKWLJ

:lKUHQGPDQFKH'HILQLWLRQHQHLQH0RGLILNDWLRQVWULNWDXIHLQ*HQRGHUGLH1XNOHRWLGVHTXHQ]EH]LHKHQ$UDNL1RML
PD	,VKLLLQNOXGLHUHQDQGHUHDXFKHLQH9HUlQGHUXQJGHU*HQH[SUHVVLRQDOV7HLOGHV*HQRPH(GLWLQJ*HUPLQL
XD
*HQRPH(QJLQHHULQJZLUG]XP%HLVSLHOYRQ9R\WDVXQG*DRDOV]LHOJHULFKWHWH'1$0RGLILNDWLRQYHUVWDQGHQ
XQG*HQRPH(GLWLQJDOV7RROGHV*HQRPH(QJLQHHULQJ ,QHWOLFKHQ3XEOLNDWLRQHQNRPPWGHU%HJULII*HQRPH(GLWLQJ
DXFKQLFKWYRU,Q9R\WDVXQG=KDQJHWDOEHLVSLHOVZHLVHIDOOHQ6'1XQWHU*HQRPH(QJLQHHULQJ%UHLWHU
EHWUDFKWHW NDQQ XQWHU *HQRPH (QJLQHHULQJ QHEHQ JH]LHOWHQ 0RGLILNDWLRQHQ DP *HQRP EHU GLH 9HUlQGHUXQJ GHU
'1$6HTXHQ] KLQDXV DXFK GLH 9HUlQGHUXQJ YRQ GHUHQ .RQWH[W HSLJHQHWLVFKH 0DUNHU 0HWK\OLHUXQJ RGHU GHUHQ
2XWSXWV7UDQVNULSWYHUVWDQGHQZHUGHQ+VX/DQGHU	=KDQJ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
x 6'10HWKRGHQUHVXOWLHUHQLQXQVSH]LILVFKHQ9HUlQGHUXQJHQ,QVHUWLRQHQ$XVWDXVFKRGHU
'HOHWLRQHQHLQ]HOQHURGHUPHKUHUHU1XNOHRWLGHHQWVWHKHQPHKURGHUZHQLJHU ]XIlOOLJ(V
ZLUG NHLQH'1$9RUODJH LQ GLH =HOOHQ HLQJHEUDFKW'HU1+(-5HSDUDWXUPHFKDQLVPXV LVW
DNWLY
x 6'10HWKRGHQQXW]HQHLQJHEUDFKWH5HSDUDWXUPDWUL]HQ'1$9RUODJHQPLWYRUGHILQLHUWHQ
0XWDWLRQHQXQG UHVXOWLHUHQ LQJH]LHOWHQ ,QVHUWLRQHQ1XNOHRWLGDXVWDXVFKRGHU'HOHWLRQHQ
HLQ]HOQHURGHUPHKUHUHU1XNOHRWLGH'HU+'55HSDUDWXUPHFKDQLVPXVLVWDNWLY
x 6'1 ]LHOW DXI JH]LHOWHQ$XVWDXVFK RGHU ,QVHUWLRQ JDQ]HU *HQH DE:HUGHQ$UWJUHQ]HQ
EHUVFKULWWHQUHVXOWLHUWGLHVH0HWKRGHLQWUDQVJHQHQ2UJDQLVPHQ±DQDORJ]XUELVKHULJHQ
*HQWHFKQLN
$EE 8QWHUVFKLHGH]ZLVFKHQ6'16'1XQG6'1
4XHOOH6SULQNHWDO/L]HQ]&&%<KWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\GHHGGH
 $QZHQGXQJHQXQG&KDQFHQYRQ*HQRPH(GLWLQJ
'LH $QZHQGXQJ YRQ *HQRPH (GLWLQJ0HWKRGHQ LQ )RUVFKXQJ XQG (QWZLFNOXQJ YRQ QHXHQ
3IODQ]HQVRUWHQKDWVLFKLQVHKUNXU]HU=HLWHWDEOLHUW&5,635LVWVHLWGLHPHLVWYHUZHQGHWH
0HWKRGHVLHKH$EE
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
$EE 9HU|IIHQWOLFKWH6WXGLHQPLW*HQRPH(GLWLQJ$QZHQGXQJHQLQ0RGHOOXQG.XOWXUSIODQ]HQ
±
4XHOOH0RGU]HMHZVNLHWDOYHUlQGHUW/L]HQ]&&%<KWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\GHHGGH
$XFKJHRJUDILVFKODVVHQVLFKGLH$UEHLWHQJURE]XRUGQHQVLHKH$EE$XIIlOOLJLVWGLHKRKH
$Q]DKOYRQ$UEHLWHQDXV&KLQDXQGGHQ86$(LQlKQOLFKHV%LOG±DOOHUGLQJVPLWQRFKVWlUNHUHU
'RPLQDQ] YRQ &KLQD ± HUJLEW VLFK DXV HLQHU 8QWHUVXFKXQJ YRQ  $UEHLWHQ PLW &5,635
5LFURFK&ODLUDQG	+DUZRRG,PHXURSlLVFKHQ.RQWH[WIlOOW'HXWVFKODQGDXI0RGU]H
MHZVNLHWDO LQGHU6FKZHL]ZXUGH LP8QWHUVXFKXQJV]HLWUDXPNHLQH$UEHLW LGHQWLIL]LHUW
0RGU]HMHZVNLSHUV0LWWHLOXQJ
'LHPHLVWHQ$UEHLWHQEH]LHKHQVLFKDXI5HLVVHKUYLHOZLUGDXFKDQ0DLV:HL]HQ6RMDXQG7R
PDWHJHDUEHLWHW±LQNOXVLYH*HPVH2EVW:HLQXQG=LHUSIODQ]HQLQVJHVDPW3IODQ]HQDUWHQ
0RGU]HMHZVNL HW DO VFKlW]HQGDYRQ UXQGDOV*UXQGODJHQIRUVFKXQJHLQ0HKUDOV
GHU$UEHLWHQEH]RJHQVLFKDXI6'10RGLILNDWLRQHQ0RGU]HMHZVNLHWDO
$NWXHOOHhEHUVLFKWVDUWLNHOGHU ODXIHQGHQ)RUVFKXQJVXQG(QWZLFNOXQJYRUKDEHQOLVWHQ*H
OLQVN\E]Z0RGU]HMHZVNLHWDO ODXIHQGH9RUKDEHQDXIEHLGHQHQHLQ9HU
PDUNWXQJV]LHOYHUPXWHWZHUGHQNDQQ(LQH(LQVFKlW]XQJGHU1lKH]XU0DUNWUHLIHLVWVFKZLHULJ
GD)LUPHQGD]XNHLQH$QJDEHQPDFKHQRGHUDXFKRSWLPLVWLVFKH3URJQRVHQDEJHEHQ(LQJX
WHU ,QGLNDWRU IU0DUNWQlKHVLQG MHGHQIDOOV)UHLVHW]XQJVYHUVXFKH*HOLQVN\  LGHQWLIL]LHUW
 9RUKDEHQ EHL GHQHQ EHUHLWV )UHLVHW]XQJVYHUVXFKH GXUFKJHIKUW ZRUGHQ VLQG ,QZLHZHLW
)UHLVHW]XQJVYHUVXFKHDXFKZHLWHUKLQHLQJXWHU,QGLNDWRUVLQGLVWHLQHRIIHQH)UDJH'LHPHLV
WHQ$NWLYLWlWHQZXUGHQELVODQJLQGHQ86$UHJLVWULHUW'DDEHUYLHOH*HQRPH(GLWLQJ3IODQ]HQ
QLFKWPHKUXQWHUGLH86*HQWHFKQLNUHJXODULHQIDOOHQGUIWHQZHUGHQDXFK)UHLVHW]XQJVYHUVX
FKHQLFKWQRWZHQGLJHUZHLVHLQGHU'DWHQEDQNHUIDVVW
'DGLH=XRUGQXQJQXUDXIGLHNRUUHVSRQGLHUHQGH$XWRULQRGHUGHQNRUUHVSRQGLHUHQGHQ$XWRUDEVWHOOWH
EHGHXWHWGDVQLFKWQRWZHQGLJHUZHLVHGDVVHVLQGHU6FKZHL]NHLQH)RUVFKXQJVDNWLYLWlWHQJDE
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
$EE 9HU|IIHQWOLFKWH6WXGLHQ]X*HQRPH(GLWLQJDQ0RGHOOXQG.XOWXUSIODQ]HQQDFK+HUNXQIW
GHUGHVNRUUHVSRQGLHUHQGHQ$XWRULQ$XWRUV
4XHOOH0RGU]HMHZVNLHWDO6WDQG0DL/L]HQ]&&%<
KWWSVFUHDWLYHFRPPRQVRUJOLFHQVHVE\GHHGGH
,Q (XURSDZXUGHQ )HOGYHUVXFKH ELVODQJ LQ 6FKZHGHQ 5DSV XQG LP9HUHLQLJWHQ .|QLJUHLFK
5DSV3DSSHO$UDELGRSVLVXQG.DUWRIIHOUHJLVWULHUW)HOGYHUVXFKHPLWFLVJHQHQ3IODQ]HQVRUWHQ
JDEHVEHUHLWV LQPHKUHUHQHXURSlLVFKHQ/lQGHUQ LQGHQ1LHGHUODQGHQGHU6FKZHL] ,UODQG
%HOJLHQLP9HUHLQLJWHQ.|QLJUHLFKDOOHPLW.DUWRIIHOXQGLQ'lQHPDUN*HUVWH9HUVXFKHPLW
FLVJHQHQbSIHOQIDQGHQLQGHU6FKZHL]XQGLQ'HXWVFKODQGVWDWW*HOLQVN\
.RPPHU]LHOOHU$QEDXZLUG IU IROJHQGH3IODQ]HQDQJHJHEHQ ZHQQQLFKWDQGHUVDQJHJHEHQ
GDQQDXI*UXQGODJHYRQ*HOLQVN\0RGU]HMHZVNLHWDO
x 5DSV+HUEL]LGUHVLVWHQ]PLWWHOV2'0GHU)LUPD&LEXVDELQGHQ86$XQGDELQ
.DQDGD
x 6RMDYHUlQGHUWH)HWWVlXUH]XVDPPHQVHW]XQJPLWWHOV7$/(1GHU)LUPD&DO\[WDELQ
GHQ86$
1LFKWXQWHUGHQ%HJULII*HQRPH(GLWLQJDEHU]XU*UXSSHGHU13=9]lKOHQG
x .DUWRIIHO UHVLVWHQW JHJHQ.UDXW XQG.QROOHQIlXOH GXUFK51$L GHU)LUPD-56LPSORW DE
LQGHQ86$
x $UFWLF$SSOHNHLQHEUDXQHQ9HUIlUEXQJHQDQGHQ$QVFKQLWWVWHOOHQGXUFK51$LGHU)LUPD
,QWUH[RQVHLWLQGHQ86$
)U PHKUHUH *HQRPH (GLWLQJ6RUWHQ ZHUGHQ YRQ GHQ HQWZLFNHOQGHQ .RPPHU]LDOLVLHUXQJV
SHUVSHNWLYHQ ]ZLVFKHQ  XQG  DQJHJHEHQ 0DLV &5,635 /HLQHQ 2'0 7$/(1
&5,635.DUWRIIHO2'0XQG:HL]HQ&5,635
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
$EE]HLJWGLH9HUWHLOXQJGHUDXI*HQRPH(GLWLQJEDVLHUHQGHQ)RUVFKXQJVXQG(QWZLFN
OXQJVYRUKDEHQ QDFK ]FKWHULVFKHP=LHO .DWHJRULH$ LQ GHU$EELOGXQJ XQG IU*93IODQ]HQ
.DWHJRULH% LQGHU$EELOGXQJ ,P9HUJOHLFK ]X*93IODQ]HQVWHKW EHL GHQ*HQRPH(GLWLQJ
3IODQ]HQELVODQJGLH(QWZLFNOXQJYRQDJURQRPLVFKUHOHYDQWHQ(LJHQVFKDIWHQ LP9RUGHUJUXQG
ZlKUHQG+HUEL]LGUHVLVWHQ]XQG5HVLVWHQ]JHJHQELRWLVFKH)DNWRUHQ,QVHNWHQEH]LHKXQJVZHLVH
3LO]HZHQLJHU LP)RNXVVWHKHQ *93FD OW ,6$$$ 9HUEHVVHUXQJHQGHU3UR
GXNWTXDOLWlWVLQGEHL*HQRPH(GLWLQJ3IODQ]HQKlXILJHUGDV=FKWXQJV]LHOLP9HUJOHLFK
]X*93IODQ]HQEOHLEWDEHU LQEHLGHQ)lOOHQHLQHVGHU+DXSWDQZHQGXQJHQOW ,6$$$
 ±$XI %DVLV GLHVHU 'DWHQ ZlUH HV YHUIUKW DXI HLQH 9HUODJHUXQJ GHU =FK
WXQJVVFKZHUSXQNWH]XVFKOLHVVHQ%HLVSLHOHIUGLH=FKWXQJVPHUNPDOHLQ$EEVLQGLQ7DE
JHQDQQW
 LQ XQWHUVFKLHGOLFKHQ 6WDGLHQ EHILQGOLFKH *HQRPH (GLWLQJ6RUWHQ ZHUGHQ ODXW 86$3+,6
QLFKWUHJXOLHUWGDVKHLVVWVLHEHQ|WLJHQLQGHQ86$NHLQH*HQWHFKQLN]XODVVXQJ'DUXQWHUILQ
GHQVLFKXDQLFKWEUlXQHQGHDFU\ODPLGDUPH.DUWRIIHOQXQGQLFKWEUlXQHQGH3LO]H0DLVPLW
YHUULQJHUWHU3K\WDWSURGXNWLRQ:HL]HQPLWK|KHUHP1lKUZHUWWURFNHQXQGVDO]WROHUDQWH6RMD
ERKQHQPHKOWDXUHVLVWHQWHU:HL]HQXQG5HLVVRZLH7DEDNPLWUHGX]LHUWHP1LNRWLQJHKDOW 0R
GU]HMHZVNLHWDO
$EE 9HUWHLOXQJGHU=FKWXQJVPHUNPDOHYRQ*HQRPH(GLWLQJXQG*93IODQ]HQLQ
4XHOOHQ.RKOHWDOYHUlQGHUW$0HUNPDOHYRQJHQWHFKQLVFKYHUlQGHUWHQ3IODQ]HQLQVJHVDPW3IODQ]HQLQ
$UWHQZHOFKHLP)UHLODQGJHWHVWHWZXUGHQ%0HUNPDOHYRQ*HQRPH(GLWLQJ3IODQ]HQLQVJHVDPW$QZHQGXQ
JHQLQ$UWHQGLHVLFKLQGHU(QWZLFNOXQJEHILQGHQQXUWHLOZHLVHLP)UHLODQGJHWHVWHW$JURQRPLVFKH0HUNPDOHVLQG
W\SLVFKHUZHLVHHUK|KWH%LRPDVVHHIIL]LHQWHUHU6WLFNVWRIIYHUEUDXFKDELRWLVFKHU6WUHVVXPIDVVW7URFNHQXQG6DO]UHVLV
WHQ]ELRWLVFKHU6WUHVV,QVHNWHQ3LO]%DNWHULHQXQG9LUXVUHVLVWHQ]
Ϭ ϱ ϭϬ ϭϱ ϮϬ Ϯϱ ϯϬ ϯϱ
ŝŽƚŝƐĐŚĞƌ^ƚƌĞƐƐ
>ĞďĞŶƐͲͬ&ƵƚƚĞƌŵŝƚƚĞůƋƵĂůŝƚćƚ
/ŶĚƵƐƚƌŝĞůů
,ĞƌďŝǌŝĚƚŽůĞƌĂŶƚ
ďŝŽƚŝƐĐŚĞƌ^ƚƌĞƐƐ
ŐƌŽŶŽŵŝƐĐŚ
hŶŬůĂƌĞͬĂŶĚĞƌĞƵŽƌĚŶƵŶŐ
'sͲWĨůĂŶǌĞŶ;Ϳ 'ͲWĨůĂŶǌĞŶ;Ϳ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
7DE =FKWXQJV]LHOHYRQ)RUVFKXQJVXQG(QWZLFNOXQJVYRUKDEHQPLW*HQRPH(GLWLQJ
=FKWXQJV]LHO
3IODQ]H
/HEHQVXQG
)XWWHUPLWWHOTXDOLWlW
$ELRWLVFKHU6WUHVV %LRWLVFKHU6WUHVV $JURQRPLVFKH
0HUNPDOHXQG
+HUEL]LGUHVLVWHQ]
.DUWRIIHO 5HGXNWLRQ$FU\ODPLG
*O\FRDONDORLGHELWWHUHU
*HVFKPDFN6FKZDU]
IOHFNLJNHLW
9HUEHVVHUWH
9HUDUEHLWXQJV
HLJHQVFKDIWHQ
+HUEL]LGUHVLVWHQ]
0DLV 9HUEHVVHUWH
6WlUNHHLJHQVFKDIWHQ
9HUULQJHUWH3K\WDW
SURGXNWLRQ
7URFNHQUHVLVWHQ] 5HVLVWHQ]JHJHQ
%ODWWIOHFNHQNUDQNKHLW
3LO]
9HUEHVVHUXQJ
3KRWRV\QWKHVH
HIIL]LHQ]
)UKH%OWH
+HUEL]LGUHVLVWHQ]
7RPDWH (UK|KXQJYRQ
JHVXQGKHLWVI|UGHUQGHQ
,QKDOWVVWRIIHQ*$%$
/\FRSLQ
/lQJHUH/DJHUEDUNHLWEHL
=LPPHUWHPSHUDWXU
.HUQORVH)UFKWH
5HVLVWHQ]JHJHQ
0HKOWDX<HOORZ/HDI
9LUXVGLYHUVH
%DNWHULRVHQ
.HLPXQJEHL
K|KHUHQ
7HPSHUDWXUHQ
+HPPXQJGHV
)UXFKWUHLIH
SUR]HVVHV
)UKH%OWH
/HLFKWHUH7UHQQXQJ
GHU)UXFKWYRP6WLHO
)UXFKWJU|VVH
*HOEHRUDQJHQH
SLQNIDUEHQH)UFKWH
6WDUNYHU]ZHLJWH
%OWHQVWlQGH±
YLHOH%OWHQ
:HL]HQ (UK|KWHU1lKUZHUW
5HGX]LHUWHU*OXWHQJHKDOW
5HVLVWHQ]JHJHQ
7URFNHQKHLWXQG
0HKOWDX
*U|VVHUH.|UQHU
K|KHUHV.|UQHU
JHZLFKW
6RMDERKQH 9HUEHVVHUWHgOTXDOLWlW 7URFNHQXQG
6DO]WROHUDQ]
6SlWH%OWH
+HUEL]LGUHVLVWHQ]
4XHOOH0RGU]HMHZVNLHWDO
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QIRER[EHVFKUHLEWGDVLQ7DEHOOHDQJHIKUWH%HLVSLHOYRQPHKOWDXUHVLVWHQWHP:HL]HQGHU
X D YRQ GHU )LUPD&DO\[W HQWZLFNHOWZLUG XQG GHQ GDV /DQGZLUWVFKDIWVPLQLVWHULXP GHU86$
86'$QLFKWDOV*93IODQ]HGHILQLHUW
,QIRER[$QZHQGXQJVEHLVSLHOIU*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKWPHKOWDXUHVLVWHQWHU:HL]HQ
(FKWHU0HKOWDX LVWDOVREOLJDWHU3DUDVLWDXI OHEHQGHV3IODQ]HQJHZHEHDQJHZLHVHQ'LH)UXFKWN|USHUHQWZLFNHOQVLFK
DXI VWDUN JHVFKlGLJWHQ%OlWWHUQ ,Q GLHVHU)RUPEHUGDXHUW GHU 3LO] GLH1DFKHUQWHSHULRGHDQ(UQWHUFNVWlQGHQXQG
YHUEUHLWHWVHLQH6SRUHQEHLIHXFKWHUHU+HUEVWZLWWHUXQJDXIQHXHLQJHVlWHV:LQWHUJHWUHLGH(UEHUGDXHUWGHQ:LQWHUDQ
EHIDOOHQHP :LQWHUJHWUHLGH %HJLQQW GLH ZDUPH -DKUHV]HLW YHUWHLOW GHU :LQG GLH 6SRUHQ IU HLQH 1HXLQIHNWLRQ
(UQWHYHUOXVWHN|QQHQMHQDFK%HIDOOELV]XEHWUDJHQ%HNlPSIWZLUGGHU0HKOWDXLQNRQYHQWLRQHOOHU/DQGZLUWVFKDIW
PLW)XQJL]LGHQ,P%LRODQGEDXZHUGHQEHLVWDUNHP%HIDOO3IODQ]HQVFKXW]PLWWHODXI6FKZHIHOEDVLVYHUZHQGHW
'LH 0HKOWDXVHQVLWLYLWlW ZLUG YRQ HLQHP GRPLQDQWHQ *HQ YHUXUVDFKW GDV LP :HL]HQ LQ LQVJHVDPW VHFKV .RSLHQ
YRUNRPPW +H[DSORLGLH 'XUFK JOHLFK]HLWLJH 7$/(10XWDJHQHVH YRQ GUHL +RPRDOOHOHQ ZXUGH GLHVHV *HQ DXVJH
VFKDOWHW.QRFNRXW$QGHU(QWZLFNOXQJYRQJHQRPHGLWLHUWHPPHKOWDXUHVLVWHQWHP:HL]HQDUEHLWHWPLWWOHUZHLOHQHEHQ
)RUVFKHUWHDPV DQ FKLQHVLVFKHQXQG868QLYHUVLWlWHQ DXFK GLH86)LUPD&DO\[W'DEHL NRPPW QHEHQ7$/(1DXFK
&5,635&DV ]XU$QZHQGXQJ )UHLVHW]XQJVYHUVXFKH YRQ&DO\[W ODXIHQ LQ GHQ86$ ,Q GHQ86$ZLUG GHU*HQRPH
(GLWLQJ:HL]HQYRQ&DO\[WQLFKWXQWHUGHU*HQWHFKQLNJHVHW]JHEXQJUHJXOLHUW
,Q GHU6FKZHL] DUEHLWHQ )RUVFKHUWHDPV ELVODQJ DQPHKOWDXUHVLVWHQWHP:HL]HQPLWKLOIH GHU NODVVLVFKHQ*HQWHFKQLN
)HOGYHUVXFKHZXUGHQ LQGLHVHP=XVDPPHQKDQJGXUFKJHIKUWHLQNRPPHU]LHOOHU$QEDXYRQ*9PHKOWDXUHVLVWHQWHP
:HL]HQLQGHU6FKZHL]ZlUHDOOHUGLQJVDXIJUXQGGHV6FKZHL]HU0RUDWRULXPVQLFKWP|JOLFK%DUWVFKHWDO%RDUG
RQ$JULFXOWXUH)XWXUH3URVSHFWV(QJLQHHULQJ	DQG0HGLFLQH)RHW]NL$*HOLQVN\0RGU]HMHZVNLHW
DO<DQSHQJ:DQJHWDO
,Q]ZLVFKHQKDW VLFK EHUHLWV HLQH5HLKH YRQ)LUPHQDXI GLH(QWZLFNOXQJ YRQJHQRPHGLWLHUWHQ
3IODQ]HQNRQ]HQWULHUW(LQ%HLVSLHOGDIU LVWGLH86)LUPD&DO\[WGLHDNWXHOO*HQRPH(GL
WLQJ6RUWHQLQXQWHUVFKLHGOLFKHQ6WDGLHQGHU(QWZLFNOXQJKDW)UVLHEHQGLHVHU6RUWHQKDWGDV
86'$EHUHLWV EHVWlWLJW GDVVGLHVHQLFKW XQWHU GLH86*HQWHFKQLNUHJXOLHUXQJHQ IDOOHQ VLHKH
(LQWUlJH LQ8QLWHG6WDWHV'HSDUWPHQWRI$JULFXOWXUH86'$D8QWHUGLHVH6RUWHQ IDOOHQ
]ZDU DXFKKHUEL]LGUHVLVWHQWH6RUWHQ GLHPDQEHUHLWV DXVGHU NODVVLVFKHQ*HQWHFKQLN NHQQW
DEHUDXFKHLQH5HLKHYRQ6RUWHQPLWP|JOLFKHQ9RUWHLOHQIU.RQVXPHQWLQQHQXQG.RQVXPHQ
WHQXDJOXWHQUHGX]LHUWHU:HL]HQ.DUWRIIHOQGLHDQGHQ6FKQLWWIOlFKHQQLFKWEUlXQHQE]ZEHL
QLHGULJHQ7HPSHUDWXUHQODJHUIlKLJVLQG6RMDERKQHQPLWRSWLPLHUWHP)HWWVlXUHQSURILOXQG:HL
]HQPLWHLQHPK|KHUHQ)DVHUDQWHLO&DO\[W
*HQRPH(GLWLQJ0HWKRGHQZHUGHQJHJHQEHU*90HWKRGHQHLQH5HLKH YRQ9RUWHLOHQ DWWHV
WLHUW GLH HQJ PLWHLQDQGHU YHUZREHQ VLQG 'LHVH VLQG DXFK GLH ZHVHQWOLFKHQ 7ULHENUlIWH GHU
(QWZLFNOXQJXQGGHUVHKUUDVFKHQ'LIIXVLRQYRQ*HQRPH(GLWLQJLQ)RUVFKXQJVXQG(QWZLFN
OXQJVYRUKDEHQLQDOOHQ/lQGHUQLQGHQHQEHUHLWVELVKHUJHQWHFKQLVFKYHUlQGHUWH3IODQ]HQLP
5DKPHQYRQJHQWHFKQLNVSH]LILVFKHQJHVHW]OLFKHQ5HJHOXQJHQHQWZLFNHOWXQGNRPPHU]LDOLVLHUW
ZXUGHQ
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
 7HFKQLVFKH9RUWHLOHYRQ*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW
'HU(LQVDW]YRQ*HQRPH(GLWLQJ9HUIDKUHQKDWZLHDXFK LQDQGHUHQ$QZHQGXQJVEHUHLFKHQ
HLQH5HLKHYRQWHFKQLVFKHQ9RUWHLOHQJHJHQEHUNODVVLVFKHU*HQWHFKQLN
x +|KHUH3Ul]LVLRQ%HLNRQYHQWLRQHOOHU*9ZHUGHQHLQJHIJWH*HQHW\SLVFKHUZHLVHDQ]X
IlOOLJHQ2UWHQ LP*HQRP LQWHJULHUW'LHJHQRPLVFKH8PJHEXQJEHHLQIOXVVWXDGLH$XV
SUlJXQJGHUJHZQVFKWHQ(LJHQVFKDIWXQGDXFKGDV$XVPDVVDQXQHUZQVFKWHQ1HEHQ
HIIHNWHQ6ROFKH1HEHQHIIHNWHVLQG]XP%HLVSLHOP|JOLFKZHQQGLH([SUHVVLRQGHU*HQH
DP,QWHJUDWLRQVRUWGXUFKGLH,QVHUWLRQEHHLQIOXVVWZLUG%HL*HQRPH(GLWLQJNDQQGHU=LHORUW
GHU JHQHWLVFKHQ 9HUlQGHUXQJ JHQDX GHILQLHUW ZHUGHQ +LJK /HYHO *URXS RI 6FLHQWLILF
$GYLVRUV
x 0XOWLSOH9HUlQGHUXQJHQ9HUlQGHUXQJHQGLHPLWWHOV6'1XQG6'1HU]LHOWZHUGHQN|Q
QHQVLQGVRVSH]LILVFKGDVVPHKUHUH9HUlQGHUXQJHQDPVHOEHQ*HQRUW WHFKQLVFK UHDOL
VLHUEDUVLQG'DUEHUKLQDXVVLQGPLWWHOV6'16'1XQG6'1DXFKVLPXOWDQHRGHUJH
VWDIIHOWH9HUlQGHUXQJHQ±GDVVRJHQDQQWH0XOWLSOH[LQJ±YRQPHKUHUHQ6WHOOHQLP*HQRP
P|JOLFK/HW]WHUHV LVWEHVRQGHUVUHOHYDQW IUSIODQ]OLFKH*HQRPHGHUHQ'1$LQPHKUDOV
]ZHL.RSLHQYRUOLHJW]%KH[DSORLGHU:HL]HQ//LDQJHWDO<DQSHQJ:DQJHWDO
6RMDERKQHQ/LHWDO]LWQDFK%DUWVFKHWDOXQGWHWUDSORLGH.DUWRIIHOQ
$QGHUVVRQHWDO.ODVVLVFKH*HQWHFKQLNHUP|JOLFKWGLH.RPELQDWLRQYRQPHKUHUHQ
JHQHWLVFKHQ 9HUlQGHUXQJHQ DP HKHVWHQ GXUFK *HQH6WDFNLQJ .UHX]XQJ PHKUHUHU
XQWHUVFKLHGOLFKJHQHWLVFKYHUlQGHUWHU3IODQ]HQZDVGHXWOLFK]HLWDXIZHQGLJHULVW
x %HVFKOHXQLJXQJ=DKOUHLFKH$QDO\VHQDWWHVWLHUHQ*HQRPH(GLWLQJ9HUIDKUHQHLQEHWUlFKW
OLFKHV%HVFKOHXQLJXQJVSRWHQ]LDOEHLGHU6RUWHQHQWZLFNOXQJ'LHVHUVFKHLQWXDGXUFKGLH
0|JOLFKNHLWHQ IU VLPXOWDQH XQGPXOWLSOH 9HUlQGHUXQJHQ SODXVLEHO (LQHZHLWHUH ZHVHQW
OLFKH%HVFKOHXQLJXQJ DXI GHP:HJ ]XU0DUNWUHLIH LVW GLH9HUPHLGXQJ YRQ ]HLW XQG UHV
VRXUFHQLQWHQVLYHQ *HQHKPLJXQJVYHUIDKUHQ QDFK *HQWHFKQLNUHFKW LQ PDQFKHQ /lQGHUQ
/HW]WHUHU 3XQNW JLOW DNWXHOO IU /lQGHU EHL GHQHQ *HQRPH (GLWLQJ QLFKW XQWHU GDV *HQ
WHFKQLNUHFKWIlOOW]%GLH86$'LH86)LUPD&DO\[WVFKlW]WGDVV±-DKUHHUIRUGHUOLFK
VLQGXPHLQH*HQRPH(GLWLQJ3IODQ]HLQGHQ86$DXIGHQ0DUNW]XEULQJHQ,P9HUJOHLFK
ZHUGHQIU*93IODQ]HQ-DKUHYHUDQVFKODJW&DO\[W
 $QGHUZHLWLJH9RUWHLOHDXV6LFKWGHU3IODQ]HQ]XFKW
1HEHQGHPWHFKQLVFKHQ3RWHQ]LDOELHWHW*HQRPH(GLWLQJDXV6LFKWYRQ3IODQ]HQ]FKWHULQQHQ
XQG ]FKWHUQGLH0|JOLFKNHLW NRVWVSLHOLJHXQG ODQJZLHULJH3UR]HVVHELV]XU0DUNW]XODVVXQJ
XQGGDV*HQWHFKQLNVWLJPD]XYHUPHLGHQ)UGLH(8LVWGLHV]ZDUVHLWGHP(X*+8UWHLOLP-XOL
 QLFKWPHKU JHJHEHQ IU GDV 9HUVWlQGQLV GHU KRKHQ (UZDUWXQJVKDOWXQJ ELV ]X GLHVHP
'DWXPVRZLHIUGLHXQJHEURFKHQH$WWUDNWLYLWlWLQYLHOHQ/lQGHUQDXVVHUKDOEGHU(8LVWHVDEHU
KLOIUHLFKVLFKGLHVH3HUVSHNWLYH]XYHUJHJHQZlUWLJHQ
9HUPHLGXQJGHU*HQWHFKQLNUHJXOLHUXQJ
'LH9HUIDKUHQIUGLH0DUNW]XODVVXQJYRQ*93IODQ]HQIU$QEDXXQG9HUZHQGXQJDOV/HEHQV
XQG)XWWHUPLWWHOVLQG]HLWDXIZHQGLJXQGNRVWHQLQWHQVLY,Q,QGXVWULHOlQGHUQLVWYRQFD±0LO
OLRQHQ86'ROODUMH*96RUWHXQG0DUNWDXV]XJHKHQEHUZLHJHQG.RVWHQGLHEHLGHU'XUFK
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
IKUXQJGHUIUGLH0DUNW]XODVVXQJHUIRUGHUOLFKHQ6WXGLHQDQIDOOHQ.DODLW]DQGRQDNHV$OVWRQ	
%UDGIRUG 6P\WK.HUU	3KLOOLSV 'LH ,QGXVWULH JHKW YRQ GXUFKVFKQLWWOLFKHQ*H
VDPWNRVWHQSHU*96RUWHYRQUXQG0LOOLRQHQ86'ROODU IUPHKUHUH0lUNWHDXV6P\WKHW
DO6HOEVWQDFKHLQHUHUIROJUHLFKHQ=XODVVXQJLQGHQ86$EHQ|WLJWGDVDQVFKOLHVVHQ
GH9HUIDKUHQLQGHU(8IUGLH0DUNW]XODVVXQJDOVLPSRUWLHUWHV/HEHQVRGHU)XWWHUPLWWHOGXUFK
VFKQLWWOLFKIQI-DKUH6PDUW%OXP	:HVVHOHU
(LQ *UXQG IU GLH OlQJHUHQ =HLWUlXPH LQ GHU (8 VLQG 1DFKIRUGHUXQJHQ YRQ 8QWHUODJHQ LP
5DKPHQ GHU 5LVLNRDEVFKlW]XQJ VRZLH GLH SROLWLVFKH +DOWXQJ PDQFKHU 0LWJOLHGVVWDDWHQ GLH
VLFKDXFKQDFK$ENOlUXQJDOOHUIDFKOLFKHQ)UDJHQGHU5LVLNRDEVFKlW]XQJEHLGHU$EVWLPPXQJ
EHUHLQH=XODVVXQJDXVSROLWLVFKHQ*UQGHQHQWKDOWHQRGHUJHJHQHLQH=XODVVXQJVWLPPHQ
VLHKH$EE ,QVROFKHQ)lOOHQJHOLQJWHVKlXILJQLFKWHLQHTXDOLIL]LHUWH0HKUKHLW IURGHU
JHJHQHLQH=XODVVXQJ]XHUUHLFKHQHQWVSUHFKHQGGHQJHVHW]OLFKHQ9RUJDEHQPXVVGDQQGLH
(XURSlLVFKH.RPPLVVLRQHQWVFKHLGHQ
$EE $EVWLPPXQJVYHUKDOWHQ(80LWJOLHGVVWDDWHQEHL=XODVVXQJVHQWVFKHLGXQJHQYRQ*93IODQ]HQ
4XHOOH(XURSD%LRLQDOOHQ)lOOHQODJHLQHSRVLWLYH6WHOOXQJQDKPHGHU(XURSlLVFKHQ/HEHQVPLWWHOEHK|UGH
()6$YRU
$XV6LFKWGHU(QWZLFNOHULQQHQXQG(QWZLFNOHUVRZLH9HUZHQGHULQQHQXQG9HUZHQGHUYRQ*93IODQ]HQLVWHLQHP|J
OLFKVW]HLWQDKH=XODVVXQJIUPHKUHUH0lUNWHQLFKWQXUIUDOOIlOOLJH([SRUWHZLFKWLJVRQGHUQDXFKIUDOOIlOOLJH6SXUHQ
VROFKHU*96RUWHQLQH[SRUWLHUWHQNRQYHQWLRQHOOHQ3URGXNWHQ6LQGGLHVH6RUWHQGDQQLP,PSRUWODQGQLFKWJHQHKPLJW
LVWGLH/LHIHUXQJHYHQWXHOOQLFKWYHUNHKUVIlKLJ
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
%HLP$QEDXYRQ*93IODQ]HQLQGHU(8LVWGLH/DJHUHFKWOLFKXQGSROLWLVFKNRPSOL]LHUWHUGDGLH
0LWJOLHGVVWDDWHQDXFKQDFKHUIROJWHU(8=XODVVXQJGLH0|JOLFKNHLWKDEHQGHQ$QEDXDXI LK
UHP*HELHW ]X XQWHUVDJHQ 9RQ GLHVHU0|JOLFKNHLW ZXUGH YRQ 0LWJOLHGVVWDDWHQ XQG ]ZHL
5HJLRQHQ*HEUDXFK JHPDFKW VLHKH$EE  'LHV HUP|JOLFKW PLWXQWHU QXU LQ ZHQLJHQ (8
6WDDWHQHLQHQ0DUNW]XJDQJ
,QGHU6FKZHL]ZXUGHGHU$QEDXYRQ*93IODQ]HQSHU9RONVHQWVFKHLGGXUFKHLQ0RUDWR
ULXPXQWHUVDJWGDVELVYHUOlQJHUWZXUGH$UWD*7*,P1RYHPEHUKDWGHU
6FKZHL]HULVFKH %XQGHVUDW YHUODXWEDUW GDVV GLH 5HJXOLHUXQJ YRQ *HQRPH (GLWLQJ DGDSWLHUW
ZHUGHQVROO'DV5HFKWVROO©ULVLNREDVLHUWGHQQHXHQ(QWZLFNOXQJHQDQJHSDVVWZHUGHQªZREHL
MHGRFKDP©9RUVRUJHSULQ]LSIHVWJHKDOWHQªZHUGH6FKZHL]HULVFKHU%XQGHVUDW:LHHLQH
UHFKWOLFKH8QWHUVFKHLGXQJ]ZLVFKHQ*93IODQ]HQXQGPLW*HQRPH(GLWLQJYHUlQGHUWH3IODQ]HQ
DXVVHKHQN|QQWH]%KLQVLFKWOLFKGHU.HQQ]HLFKQXQJXQG=XODVVXQJLVWDEHUQRFKRIIHQXQG
ZLUG YRUDXVVLFKWOLFK  GLVNXWLHUW XQG HQWVFKLHGHQZHUGHQ +DUGHJJHU *UXEHU XQG
6RPPHU.DSLWHO$EVFKQLWW LQGLHVHP%DQGJHKHQQRFKJHQDXHUDXIGLHVH5HFKWVHQW
ZLFNOXQJHLQ
$EE(80LWJOLHGVVWDDWHQGLHGHQ$QEDXYRQ*93IODQ]HQXQWHUVDJWKDEHQ
4XHOOH=XNXQIWVVWLIWXQJ/DQGZLUWVFKDIWR-6WDQG
'LH(UZDUWXQJVKDOWXQJYLHOHU$NWHXULQQHQXQG$NWHXUHHLQVFKOLHVVOLFK%HK|UGHQXQG%LRVLFKHU
KHLWVNRPPLVVLRQHQZDU GDVVEHVWLPPWH*HQRPH(GLWLQJ0HWKRGHQ 6'1XQG6'1QLFKW
XQWHU GLH (8*HQWHFKQLNUHJXOLHUXQJ IDOOHQ -RQHV  6SULQN HW DO  XQG GDPLW *H
QHKPLJXQJVYHUIDKUHQHQWIDOOHQZUGHQ'LHVKlWWHHLQHQHLQIDFKHUHQNRPPHU]LHOOHQ$QEDXLQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
GHU (8 HUP|JOLFKW VLHKH 7DE  'LHVH (UZDUWXQJHQ ZXUGHQ GXUFK GLH 6WHOOXQJQDKPH GHV
(X*+*HQHUDODQZDOWV %REHN  XQG GXUFK GLH (QWVFKHLGXQJ GHU 86$ 8QLWHG 6WDWHV
'HSDUWPHQW RI $JULFXOWXUH 86'$ E GDVV *HQRPH (GLWLQJ QLFKW XQWHU GHQ 86*HQ
WHFKQLNJHVHW]HQ JHUHJHOW ZLUG EHVWlUNW$XFK LQ HLQLJHQ (80LWJOLHGVVWDDWHQ JDE HV EHUHLWV
6WHOOXQJQDKPHQYRQ%HK|UGHQGLH*HQRPH(GLWLQJ3IODQ]HQQLFKWDOVXQWHUGDV*HQWHFKQLN
JHVHW]IDOOHQGHLQVWXIWHQ,Q'HXWVFKODQGEHWUDIGLHVHLQHQ*HQRPH(GLWLQJ5DSV%XQGHVDPW
IU9HUEUDXFKHUVFKXW]XQG/HEHQVPLWWHOVLFKHUKHLW%9/XQGLQ6FKZHGHQ*HQRPH(GL
WLQJ$UDELGRSVLV(NO|I
,Q1RUZHJHQGDV0LWJOLHGGHV(XURSlLVFKHQ:LUWVFKDIWVUDXPVLVWZXUGHHLQ9RUVFKODJLQ
GLH|IIHQWOLFKH'LVNXVVLRQHLQJHEUDFKWJHQHWLVFKH9HUlQGHUXQJHQGLHDXFKGXUFKNRQYHQWLR
QHOOH=FKWXQJHUUHLFKWZHUGHQN|QQWHQYRQHLQHU=XODVVXQJVSIOLFKWDXV]XQHKPHQ1RUZHJLDQ
%LRWHFKQRORJ\$GYLVRU\%RDUG
7DE (LQVFKlW]XQJYRQ6'1±LQ%H]XJDXIGDV(8*HQWHFKQLNJHVHW]
s>ϭ <^Ϯ Edt'ϯ &^ϰ͕ϱ E'KƐϲ &Eϳ
^Eϭ EŝĐŚƚ'sK EŝĐŚƚ'sK EŝĐŚƚ'sK EŝĐŚƚ'sK 'sK 'sK
^EϮ EŝĐŚƚ'sK EŝĐŚƚ'sK EŝĐŚƚ'sK EŝĐŚƚ'sK 'sK 'sK
^Eϯ 'sK 'sK 'sK 'sKď 'sK 'sK
KD
EŝĐŚƚ'sKĂ EŝĐŚƚ'sK EŝĐŚƚ'sK EŝĐŚƚ'sK 'sK 'sK
ZĚD Ŷ͘Ě͘ EŝĐŚƚ'sK EŝĐŚƚ'sK EŝĐŚƚ'sK Ŷ͘Ě͘ 'sK
/ŶƚĞƌƉƌĞƚĂƚŝŽŶ WƌŽǌĞƐƐͬWƌŽĚƵŬƚ Ŷ͘Ě͘ Ŷ͘Ě͘ Ŷ͘Ě͘ WƌŽǌĞƐƐ WƌŽǌĞƐƐ
4XHOOH6SULQNHWDOYHUlQGHUW+HUYRUKHEXQJHQGXUFKURWJHUDKPWH.lVWFKHQKLQ]XJHIJW,Q'HXWVFKODQG
VWXIWHQGLHKDXSW]XVWlQGLJH%HK|UGH%9/XQGGLH=HQWUDOH.RPPLVVLRQIU%LRORJLVFKH6LFKHUKHLW=.%66'1XQG
6'1QLFKWDOV*92HLQDXI(8(EHQHZDUHQGLHVGLH$UEHLWVJUXSSH]XGHQQHXHQ7HFKQRORJLHQ17:*XQGGLH
(XURSlLVFKH%HK|UGHIU/HEHQVPLWWHOVLFKHUKHLW()6$
'LHVH(LQVWXIXQJHQEH]LHKHQVLFKDXI3IODQ]HQGLHPLWGLHVHQ7HFKQLNHQYHUlQGHUWZXUGHQRKQHGDVVDUWIUHPGH'1$
VWDELOLQWHJULHUWZLUG
Legende6'1VLWHGLUHFWHGQXFOHDVHV2'0ROLJRQXFOHRWLGHGLUHFWHGPXWDJHQHVLV5G'051$GHSHQGHQW'1$
PHWK\ODWLRQQGNHLQH6WHOOXQJQDKPH*02JHQHWLFDOO\PRGL¿HGRUJDQLVP%9/%XQGHVDPWIU9HUEUDXFKHUVFKXW]
XQG/HEHQVPLWWHOVLFKHUKHLW=.%6=HQWUDOH.RPPLVVLRQIUELRORJLVFKH6LFKHUKHLW17:*1HZWHFKQRORJ\ZRUNLQJ
JURXS()6$(XURSHDQ)RRG6DIHW\$XWKRULW\)U=LWDWHVLHKH6SULQNHWDOD6HTXHQ]LHOOH9HUlQGHUXQJHQEHU
PHKUHUH6WXIHQVROOWHQVHSDUDWEHUFNVLFKWLJWZHUGHQE'XUFKGLHJHQDXH.HQQWQLVGHU=LHOUHJLRQVLQGHYHQWXHOOZHQL
JHUHYHQWVSH]LILVFKH'DWHQLP5DKPHQGHU5LVLNRDEVFKlW]XQJHUIRUGHUOLFK
9HUPHLGXQJGHV*HQWHFKQLNVWLJPDV
0LW*9EH]LHKXQJVZHLVH*9/HEHQVPLWWHOQVLQG LQYLHOHQ/lQGHUQGHU(8HLQHVNHSWLVFKELV
DEOHKQHQGH+DOWXQJYHUEXQGHQGLHEHUHLQHQOlQJHUHQ=HLWUDXP±VWDJQLHUWHE]Z
WHQGHQ]LHOO]XQDKPVLHKH7DE$XFKZHQQGLH5HOHYDQ]YRQ8PIUDJHQ]XU$N]HSWDQ]YRQ
*9/HEHQVPLWWHOQIUGLH.DXIHQWVFKHLGXQJYRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQXPVWULWWHQ
LVW /XFKW  YHUVXFKW GHU /HEHQVPLWWHOKDQGHO LQ GHQ0LWJOLHGVVWDDWHQPLW DXVJHSUlJWHU
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
DEOHKQHQGHU+DOWXQJHV]XYHUPHLGHQDOV*9JHNHQQ]HLFKQHWH3URGXNWHLP6RUWLPHQW]XIK
UHQ$HUQL
7DE 8QWHUVWW]XQJIU*9/HEHQVPLWWHOLQGHQ(86WDDWHQ±LQGHU%HIUDJWHQ
hͲDŝƚŐůŝĞĚƐƐƚĂĂƚ ϭϵϵϲ ϭϵϵϵ ϮϬϬϮ ϮϬϬϱ
^ƉĂŶŝĞŶ ϴϬ ϳϬ ϳϰ ϳϰ
DĂůƚĂ ʹ ʹ ʹ ϲϲ
WŽƌƚƵŐĂů ϳϮ ϱϱ ϲϴ ϲϱ
dƐĐŚĞĐŚŝƐĐŚĞZĞƉƵďůŝŬ ʹ ʹ ʹ ϲϰ
/ƌůĂŶĚ ϳϯ ϱϲ ϳϬ ϱϱ
/ƚĂůŝĞŶ ϲϭ ϰϵ ϰϬ ϱϰ
>ŝƚĂƵĞŶ ʹ ʹ ʹ ϱϰ
EŝĞĚĞƌůĂŶĚĞ ϳϴ ϳϱ ϲϱ ϰϴ
sĞƌĞŝŶŝŐƚĞƐ<ƂŶŝŐƌĞŝĐŚ ϲϳ ϰϳ ϲϯ ϰϴ
^ůŽǁĂŬĞŝ ʹ ʹ ʹ ϰϴ
&ŝŶŶůĂŶĚ ϳϳ ϲϵ ϳϬ ϰϲ
ĞůŐŝĞŶ ϳϮ ϰϳ ϱϲ ϰϱ
ćŶĞŵĂƌŬ ϰϯ ϯϱ ϰϱ ϰϮ
hŶŐĂƌŶ ʹ ʹ ʹ ϯϳ
WŽůĞŶ ʹ ʹ ʹ ϯϲ
^ůŽǁĞŶŝĞŶ ʹ ʹ ʹ ϯϯ
^ĐŚǁĞĚĞŶ ϰϮ ϰϭ ϱϴ ϯϮ
ƐƚůĂŶĚ ʹ ʹ ʹ ϯϭ
ĞƵƚƐĐŚůĂŶĚ ϱϲ ϰϵ ϰϴ ϯϬ
&ƌĂŶŬƌĞŝĐŚ ϱϰ ϯϱ ϯϬ Ϯϵ
PƐƚĞƌƌĞŝĐŚ ϯϭ ϯϬ ϰϳ Ϯϱ
>ƵǆĞŵďƵƌŐ ϱϲ ϯϬ ϯϱ ϮϬ
>ĞƚƚůĂŶĚ ʹ ʹ ʹ ϭϵ
ǇƉĞƌŶ ʹ ʹ ʹ ϭϵ
'ƌŝĞĐŚĞŶůĂŶĚ ϰϵ ϭϵ Ϯϰ ϭϮ
4XHOOHPRGLIL]LHUWDXV3DSDFRVWDV
+LHU EHVWDQG HWZD VHLWHQV GHU HQWVSUHFKHQGHQ 8QWHUQHKPHQ GLH +RIIQXQJ GDVV EHVWLPPWH
3URGXNWH YRQ*HQRPH(GLWLQJ GLH QLFKW XQWHU GLH*HQWHFKQLNJHVHW]JHEXQJ IDOOHQZUGHQ
DQDORJ ]XU NRQYHQWLRQHOOHQ =FKWXQJ JDU NHLQHU .HQQ]HLFKQXQJVSIOLFKW XQWHUOLHJHQ ZUGHQ
6HOEVW ZHQQ HLQH VSH]LILVFKH .HQQ]HLFKQXQJ YHUHLQEDUW ZRUGHQ ZlUH KlWWH GLH 0|JOLFKNHLW
'LH.RQVXPHQWLQQHQ XQG.RQVXPHQWHQDN]HSWDQ] ]HLJWH VLFK DXFK LQ GHU GXUFKJHIKUWHQ8QWHUQHKPHQVXPIUDJH
DOV]HQWUDOHU$VSHNWIUGHQ(LQVDW]RGHU1LFKWHLQVDW]YRQ*HQRPH(GLWLQJ9HUIDKUHQLQ8QWHUQHKPHQVLHKH:LQNOHUHW
DOLQGLHVHP%DQG.DSLWHO
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
EHVWDQGHQHLQH'LIIHUHQ]LHUXQJLQGHU.RQVXPHQWLQQHQXQG.RQVXPHQWHQZDKUQHKPXQJ]ZL
VFKHQ*9/HEHQVPLWWHOQXQG*HQRPH(GLWLQJ/HEHQVPLWWHOQ]XHUUHLFKHQ6ROFKH+RIIQXQJHQ
ZXUGHQYRQ+LQZHLVHQDXIHLQHP|JOLFKHK|KHUH$N]HSWDQ]YRQ/HEHQVPLWWHOQDXVFLVJHQHQ
3IODQ]HQJHVFKUW'HOZDLGHHWDO(GHQEUDQGW+RXVH*DR2OPVWHDG	*UD\
HEHQVRZLHGXUFK$XIUXIH]XHLQHUGLIIHUHQ]LHUHQGHQ%HZHUWXQJGXUFK$NWHXULQQHQXQG$NWHX
UHGLHELVODQJGHU*HQWHFKQLNVHKUNULWLVFKELVDEOHKQHQGJHJHQEHUJHVWDQGHQVLQG/DKUW]
0DXULQ
$XV GHQ DQJHIKUWHQ*UQGHQZXUGH*HQRPH (GLWLQJ DOV &KDQFH IU .08V IU |IIHQWOLFKH
=FKWXQJVHLQULFKWXQJHQXQGIU6RUWHQHQWZLFNOXQJIUNOHLQHUH0lUNWHJHVHKHQ'(ULNVVRQHW
DO (XURSHDQ6HHG$VVRFLDWLRQ YRUGHP+LQWHUJUXQGGDVVGHU FD
3IODQ]HQ]XFKWEHWULHEHLQGHU(8.08VVLQG
 5LVLNHQYRQ*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW
5LVLNHQ GHU$QZHQGXQJ YRQ*HQRPH(GLWLQJZHUGHQ GHU]HLW NRQWURYHUV GLVNXWLHUW 'HU HUVWH
$EVFKQLWW LQGLHVHP.DSLWHOEHVFKUHLEWGLHZLFKWLJVWHQ$VSHNWHGLHVHU5LVLNRGLVNXVVLRQ'DEHL
ZLUG DXI GLH .RQWLQXLWlW XQG GLH 8QWHUVFKLHGH ]XU NODVVLVFKHQ *HQWHFKQLN IRNXVVLHUW 0HKU
5DXPQHKPHQGDQQGLH+HUDXVIRUGHUXQJHQHLQGLHVLFKDEKlQJLJYRQ]XNQIWLJHQ5HJHOXQJV
UDKPHQ LQ XQWHUVFKLHGOLFKHU )RUP VWHOOHQ ,Q GLHVH$EVFKQLWWH VLQG DXFK GLH(UJHEQLVVH GHV
6WDNHKROGHU:RUNVKRSVHLQJHDUEHLWHWGHULP5DKPHQGHV3URMHNWHVDP1RYHPEHULQ
%HUQ GXUFKJHIKUW ZXUGH$Q GHP:RUNVKRS QDKPHQ  6WDNHKROGHU DXV XQWHUVFKLHGOLFKHQ
%HUHLFKHQZLH)RUVFKXQJ ,QGXVWULH+DQGHOXQG=LYLOJHVHOOVFKDIW WHLO 'HWDLOVVLHKH.DSLWHO
$EVFKQLWW:RDXI(UNHQQWQLVVHDXVGLHVHP:RUNVKRS%H]XJJHQRPPHQZLUGLVWGDVPLW
GHP.U]HO©6+:ªNHQQWOLFKJHPDFKW
 8PJDQJPLW5LVLNRXQG8QVLFKHUKHLW
'DV9RUKDQGHQVHLQYRQ5LVLNHQXQGGHUHQUHODWLYH*HZLFKWXQJGLH5ROOHYRQ8QVLFKHUKHLWHQ
XQG:LVVHQVOFNHQ VRZLH GLH ,QWHUSUHWDWLRQ GHV9RUVRUJHSULQ]LSV VLQG LQ GHU'LVNXVVLRQ XP
*HQRPH (GLWLQJ XPVWULWWHQ 'LH$NWHXULQQHQ XQG$NWHXUH VRZLH 3RVLWLRQHQ XQG$UJXPHQWD
WLRQVOLQLHQHQWVSUHFKHQ LQHWZDGHQHQGLHEHUHLWVDXVGHUELVKHULJHQ*HQWHFKQLNGHEDWWHEH
NDQQWVLQG
3IODQ]HQIRUVFKHULQQHQXQGIRUVFKHU3IODQ]HQ]FKWHULQQHQXQG]FKWHUDXVVHUKDOEGHV%LRVHJ
PHQWVXQGGLH%LRWHFKQRORJLHLQGXVWULHKHEHQGLHZHVHQWOLFKQHXH$QZHQGXQJVP|JOLFKNHLWHQXQG
GLH K|KHUH3Ul]LVLRQ GHU 9HUlQGHUXQJHQ JHJHQEHU NRQYHQWLRQHOOHU =FKWXQJ XQG NODVVLVFKHU
*HQWHFKQLNKHUYRUZRGXUFKXQHUZQVFKWH1HEHQHIIHNWHGHXWOLFKYHUULQJHUWE]ZPLQLPLHUWZHU
GHQ (XURSHDQ $FDGHPLHV 6FLHQFH $GYLVRU\ &RXQFLO ($6$&  (XURSHDQ &RPPLVVLRQ
*URXS RI &KLHI 6FLHQWLILF$GYLVRUV  (XURSHDQ 6HHG$VVRFLDWLRQ  VFLHQFHLQGXVWULHV
6ZLW]HUODQGD8PZHOWJUXSSHQGLHPHLVWHQ$NWHXULQQHQXQG$NWHXUHDXVGHP%LRODQGEDX
XQG DQGHUH :LVVHQVFKDIWOHULQQHQ XQG :LVVHQVFKDIWOHU EHWRQHQ KLQJHJHQ 8QVLFKHUKHLWHQ XQG
:LVVHQVOFNHQEHU$XIWUHWHQXQG$XVZLUNXQJHQYRQXQEHDEVLFKWLJWHQ1HEHQHIIHNWHQYRQ*H
6LHKH)Q
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
QRPH(GLWLQJDXIGHQYHUlQGHUWHQ2UJDQLVPXVXQGGLH8PZHOW%HLGH3RVLWLRQHQILQGHQVLFK
DXFKXQWHUGHQ(80LWJOLHGVVWDDWHQ'LH8QVLFKHUKHLWHQGLH1HXKHLWXQG:LUNPlFKWLJNHLWGHU
7HFKQRORJLHQEHJUQGHWGDQQ IUGLH OHW]WHUHQ$NWHXULQQHQXQG$NWHXUHGLH%HUFNVLFKWLJXQJ
GHV9RUVRUJHSULQ]LSV(XURSHDQ1HWZRUNRI6FLHQWLVWVIRU6RFLDODQG(QYLURQPHQWDO5HVSRQVL
ELOLW\(166(5)ULHQGVRIWKH(DUWK6WHLQEUHFKHU	3DXOXQGHLQH5LVLNR
EHZHUWXQJXQGHLQ=XODVVXQJVYHUIDKUHQQDFKGHU]HLWLJHP(8*HQWHFKQLNUHFKW
'DHVELVODQJNHLQH%HULFKWHEHU WHFKQRORJLHVSH]LILVFKH8PZHOWRGHU*HVXQGKHLWVVFKlGHQ
JLEWIRNXVVLHUWPDQDQDORJ]XU9RUJHKHQVZHLVHEHLGHUNODVVLVFKHQ*HQWHFKQLNDXIEHVWLPPWH
$QKDOWVSXQNWH GLH DXI HLQ P|JOLFKHV 5LVLNR KLQGHXWHQ N|QQHQ 'DEHL JHKW HV ]XPHLVW XP
1HEHQHIIHNWH GHU LQWHQGLHUWHQ 9HUlQGHUXQJ GLH PLW XQWHUVFKLHGOLFKHQ :DKUVFKHLQOLFKNHLWHQ
DXIWUHWHQXQGVLFKSRVLWLYQHJDWLYRGHUQHXWUDODXVZLUNHQN|QQHQ'LH(QWGHFNXQJHLQHV1H
EHQHIIHNWV]%HLQHUJHQHWLVFKHQ9HUlQGHUXQJLQHLQHUDQGHUHQDOVGHU=LHOUHJLRQ2II7DUJHW
(IIHNWHEHGHXWHWQLFKW]ZDQJVOlXILJHLQ5LVLNR2EHLQVROFKHVYRUOLHJWPXVVHPSLULVFKXQG
IDOOVSH]LILVFKDEJHVFKlW]WZHUGHQ
'LH1RWZHQGLJNHLWHLQHUIDOOVSH]LILVFKHQ5LVLNREHXUWHLOXQJYRQ*HQRPH(GLWLQJ$QZHQGXQJHQ
ZLUG GDEHL YRQ YLHOHQ$NWHXULQQHQ XQG$NWHXUHQ JHWHLOW %HLP JH]LHOWHQ$XVWDXVFK RGHU GHU
,QVHUWLRQJDQ]HU*HQHPLWXQWHUEHU$UWJUHQ]HQKLQZHJ6'1JLEWHVZHLWJHKHQGHhEHUHLQ
VWLPPXQJ GDVV GLHVH 9HUlQGHUXQJHQ ZLH NODVVLVFKH *HQWHFKQLN HLQ]XVWXIHQ XQG HLQH HQW
VSUHFKHQGH5LVLNRDEVFKlW]XQJHUIRUGHUOLFKLVW$PGHXWOLFKVWHQ]HLJWVLFKGLH3RODULVLHUXQJEHL
9HUlQGHUXQJ HLQ]HOQHU RGHU PHKUHUHU 1XNOHRWLGH 6'1 ZR YRU DOOHP 3IODQ]HQIRUVFKXQJ
3IODQ]HQ]XFKW %LRWHFKQRORJLHLQGXVWULH XQG HLQH 5HLKH YRQ (80LWJOLHGVVWDDWHQ HLQH (LQVWX
IXQJXQG5LVLNRDEVFKlW]XQJQDFK(8*HQWHFKQLNUHFKWDOVXQDQJHPHVVHQEHWUDFKWHWGDVRO
FKHbQGHUXQJHQDXFKGXUFKNRQYHQWLRQHOOH=FKWXQJHUIROJHQN|QQHQ:HOFKH)RUPGHU5LVL
NRDEVFKlW]XQJIU6'1GDQQDQJHPHVVHQZlUHXQGLQZHOFKHP5DKPHQGLHVHGXUFKJHIKUW
ZHUGHQ VROOWH ZLUG XQWHUVFKLHGOLFK JHVHKHQ XQG ZHJHQ PDQJHOQGHU$NWXDOLWlW GHU]HLW DXFK
QLFKWZHLWHUGLVNXWLHUW(LQHK|KHUH'LYHUVLWlWYRQ6WDQGSXQNWHQJLEWHVEH]JOLFK6'11XW
]XQJYRQ5HSDUDWXUWHPSODWHV]XUJH]LHOWHQ9HUlQGHUXQJYRQ*HQHQXQG2'0±JHQDXHUXP
GLH3RVLWLRQGHU7UHQQOLQLH]ZLVFKHQGHQ9HUlQGHUXQJHQGLHPDQGHUNODVVLVFKHQ*HQWHFKQLN
]XRUGQHWXQGGHQHQGLHPDQGHUNRQYHQWLRQHOOHQ=FKWXQJ]XRUGQHW(LQPHKUIDFKJHlXVVHU
WHU 9RUVFKODJ LVW HLQH PD[LPDOH $Q]DKO YRQ YHUlQGHUWHQ 1XNOHRWLGHQ ]X GHILQLHUHQ GHUHQ
hEHUVFKUHLWXQJGDQQ]XHLQHP*92IKUHQZUGH
,QGHU'LVNXVVLRQZHUGHQ]XPHLVW IQI5LVLNRNDWHJRULHQXQWHUVFKLHGHQ GLHQDFKIROJHQGNXU]
HUOlXWHUW ZHUGHQ 5LVLNHQ GXUFK 2II7DUJHW(IIHNWH GXUFK 2Q7DUJHW(IIHNWH GXUFK GLH JH
ZQVFKWH(LJHQVFKDIWRGHUNRPSOH[HUH9HUlQGHUXQJXQGGXUFKGLH%HVFKOHXQLJXQJGHU=FK
WXQJ
 5LVLNHQGXUFK2II7DUJHW(IIHNWH
,P )RNXV GHU ELVKHULJHQ(LQVFKlW]XQJHQ VWHKHQ GLH VRJHQDQQWHQ2II7DUJHW(IIHNWH JHQHWL
VFKH9HUlQGHUXQJHQGLHQLFKWDP=LHORUWHUIROJHQ6ROFKH(IIHNWH WUHWHQDOV1HEHQHIIHNWGHU
HUZQVFKWHQJHQHWLVFKHQ9HUlQGHUXQJDXIZREHLGLHVWDWLVWLVFKH:DKUVFKHLQOLFKNHLWDEKlQJLJ
YRQGHUJHZlKOWHQ0HWKRGHXQGGHU$UWGHU9HUlQGHUXQJLVW
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QGHQ(LQVFKlW]XQJHQYRQ2II7DUJHW(IIHNWHQZLUG]ZLVFKHQJHULQJHQ9HUlQGHUXQJHQ6'1
6'12'0%DVH(GLWLQJ XQG GHU ,QVHUWLRQ'HOHWLRQHQ YRQ JDQ]HQ*HQHQRGHU JU|VVHUHQ
*HQEHUHLFKHQ6'1XQWHUVFKLHGHQ ,P)DOOYRQJHULQJHQ9HUlQGHUXQJHQJLEWHVHLQHKRKH
hEHUHLQVWLPPXQJ LQ GHU /LWHUDWXU GDVV GLH :DKUVFKHLQOLFKNHLW GHV $XIWUHWHQV VROFKHU 2II
7DUJHW9HUlQGHUXQJ YHUJOLFKHQ PLW NRQYHQWLRQHOOHU 0XWDWLRQV]FKWXQJ GHXWOLFK JHULQJHU LVW
%DUWVFKHWDO+LJK&RXQFLORI%LRWHFKQRORJ\±6FLHQWLILF&RPPLWWHH+LJK/HYHO
*URXS RI 6FLHQWLILF $GYLVRUV  %HL LQGX]LHUWHU 0XWDJHQHVH JHKW PDQ YRQ HLQHU 2II
7DUJHW)UHTXHQ] YRQ ± DXV %DUWVFK HW DO  ZDV HLQHU IDFK K|KHUHQ )UH
TXHQ]DOVEHLVSRQWDQHQ0XWDWLRQHQHQWVSULFKW+LJK/HYHO*URXSRI6FLHQWLILF$GYLVRUV
)UGHQ(LQVDW]YRQ&5,635LQ3IODQ]HQZLUGHLQHGHXWOLFKQLHGULJHUH2II7DUJHW)UHTXHQ]YRQ
[DQJHJHEHQ%DUWVFKHWDOXQGHUZDUWHWGDVVGLHVHPLWQHXHQ7HFKQLNHQQRFK
UHGX]LHUWZHUGHQNDQQ$QGHUHQ*HQRPH(GLWLQJ0HWKRGHQZLH=1)7$/(12'0ZHUGHQ
HEHQIDOOV JHULQJH2II7DUJHW )UHTXHQ]HQ ]XJHVFKULHEHQ %DUWVFK HW DO  +LHU LVW DOOHU
GLQJV ]ZHLIHOKDIW RE GLH ELVKHULJHQ 'DWHQ EHUHLWV DXVUHLFKHQG IU JHQHUHOOH $XVVDJHQ IU
3IODQ]HQVLQG
(LQH6WHOOXQJQDKPHGHU(XURSHDQ&RPPLVVLRQ¶V*URXSRI&KLHI6FLHQWLILF$GYLVRUVZHLVW
GDUDXIKLQGDVVGLH$UWGHU2II7DUJHW9HUlQGHUXQJEHGHXWVDPHU LVWDOVGLH VWDWLVWLVFKH:DKU
VFKHLQOLFKNHLWLKUHV$XIWUHWHQV$XFKGLHVEH]JOLFKVHLHQGLH2II7DUJHW9HUlQGHUXQJHQEHLGHULQ
GX]LHUWHQ 0XWDJHQHVH ]% GXUFK EHGHXWVDPH ,QVHUWLRQHQ XQG 'HOHWLRQHQ ZHVHQWOLFK GUDV
WLVFKHU(VZLUGIHUQHUGDYRQDXVJHJDQJHQGDVVPDQFKH2II7DUJHW9HUlQGHUXQJHQEHLLQGX]LHU
WHU0XWDJHQHVHWURW]GHUPHKUIDFKHQ5FNNUHX]XQJVSUR]HVVHLQGHUYHUPDUNWHWHQ6RUWHHUKDOWHQ
EOHLEHQ,P8QWHUVFKLHGGD]XN|QQHQHYHQWXHOOH2II7DUJHW(IIHNWHEHL*HQRPH(GLWLQJZHVHQW
OLFKHLQIDFKHUGXUFK5FNNUHX]XQJHQWIHUQWZHUGHQ +LJK&RXQFLO RI%LRWHFKQRORJ\±6FLHQWLILF
&RPPLWWHH
'DUDXVHUJLEWVLFKGLH1RWZHQGLJNHLWGHU(LQ]HOIDOOEHWUDFKWXQJ6'1ZLUGHKHUPLWNRQYHQWLR
QHOOHU*HQWHFKQLNYHUJOLFKHQ$XFKKLHUEHVWHKWGLH(LQVFKlW]XQJGDVV2II7DUJHW(IIHNWHPLW
ZHVHQWOLFKJHULQJHUHU)UHTXHQ]DXIWUHWHQGDEHLNRQYHQWLRQHOOHU*HQWHFKQLNGHU,QWHJUDWLRQVRUW
LQ GHU5HJHO QLFKW YRUDEEHNDQQW LVW EH]LHKXQJVZHLVHJHVWHXHUW ZHUGHQNDQQ(LQHZLFKWLJH
9RUDXVVHW]XQJLQEHLGHQ)lOOHQLVWGDVVGLHJHQHWLVFKH=LHOUHJLRQDXVUHLFKHQGFKDUDNWHULVLHUW
XQGLQ+LQEOLFNDXILKUH)XQNWLRQHQEHVWLPPWLVW+LJK/HYHO*URXSRI6FLHQWLILF$GYLVRUV
(LQH IUGLH5LVLNRDEVFKlW]XQJEHGHXWVDPH)UDJH LVWGLHQDFKGHU1DFKZHLVEDUNHLWYRQ2II
7DUJHW9HUlQGHUXQJHQ %HL GHU ,QVHUWLRQ XQG'HOHWLRQHQ YRQ JDQ]HQ*HQHQ RGHU JU|VVHUHQ
*HQEHUHLFKHQ NRPPHQGLHVHOEHQ0HWKRGHQ ]XP(LQVDW]ZLH LQ GHU NODVVLVFKHQ*HQWHFKQLN
6RXWKHUQ%ORW3&5:KROH*HQRPH6HTXHQFLQJ%HLNOHLQHQ9HUlQGHUXQJHQLVW]XPHLVWGLH
$QZHQGXQJ YRQ :KROH*HQRPH 6HTXHQFLQJ QRWZHQGLJ XP P|JOLFKH 2II7DUJHW(IIHNWH ]X
LGHQWLIL]LHUHQ8QGVHOEVWGDQQNDQQHVVFKZLHULJRGHUXQP|JOLFKVHLQGLH9HUlQGHUXQJHLQ
GHXWLJGHU7HFKQRORJLH]X]XRUGQHQ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
(VEHVWHKWGLH(UZDUWXQJVKDOWXQJGDVV*HQRPH(GLWLQJ2II7DUJHW(IIHNWHGHXWOLFKUHGX]LHUW
©,Q JHQHUDO WKH SUHFLVLRQ RI WKH JHQH HGLWLQJPHWKRGV LV H[SHFWHG WR UHGXFH VRPH
VRXUFHVRIXQLQWHQGHGHIIHFWV7KHUHIRUHWKH\KDYHWKHSRWHQWLDOWRSURGXFHIHZHUSRV
VLEO\KDUPIXOXQLQWHQGHGHIIHFWVDWSURGXFW OHYHOª +LJK/HYHO*URXSRI6FLHQWLILF$G
YLVRUV
*HQWHFKQLNNULWLVFKH$NWHXULQQHQXQG$NWHXUHUHODWLYLHUHQGDV3Ul]LVLRQVDUJXPHQWXQGEHWRQHQ
± JHVWW]WDXIMQJVWHSXEOL]LHUWH8QWHUVXFKXQJHQ]%.RVLFNLHWDOE±GDVV1HEHQ
HIIHNWHVHKUYLHOKlXILJHUDXIWUHWHQDOVDQJHQRPPHQPLWXQWHUJUDYLHUHQGHJHQHWLVFKH9HUlQGH
UXQJHQXPIDVVHQXQGEHL&5,635&DV LQEHVRQGHUHP0DVVHDXIWUHWHQ(XURSHDQ1HWZRUN
RI6FLHQWLVWVIRU6RFLDODQG(QYLURQPHQWDO5HVSRQVLELOLW\(166(5)ULHQGVRIWKH(DUWK
$OOHUGLQJVNRQQWHPDQLQ]ZLVFKHQ)DNWRUHQLGHQWLIL]LHUHQGLHGLH+lXILJNHLWXQGGLH$UW
YRQ2II7DUJHW9HUlQGHUXQJHQEHHLQIOXVVHQXQGGLHVHUHGX]LHUHQ$NFDND\DHWDO$OOHQ
HWDO+DKQ	1HNUDVRY
(LQDQGHUHUlKQOLFKHU.ULWLNSXQNWEH]LHKWVLFKDXIP|JOLFKH2II7DUJHW(IIHNWHGXUFK&5,635
.DVVHWWHQ ,P(QWVWHKXQJVSUR]HVVHLQHU*HQRPH(GLWLQJ3IODQ]HZHUGHQ W\SLVFKHUZHLVH GLH
*HQHIUGDV&5,6356\VWHP&5,635.DVVHWWHQGXUFKNRQYHQWLRQHOOH0HFKDQLVPHQLQGLH
3IODQ]HQ]HOOHHLQJHEUDFKWXQGDQ]XIlOOLJHU6WHOOHLP3IODQ]HQJHQRPLQWHJULHUWZRGXUFKKLHUPLW
YRUEHUJHKHQG HLQH NODVVLVFKH JHQWHFKQLVFKH 9HUlQGHUXQJ YRUJHQRPPHQ ZLUG XQG HLQH
WUDQVJHQH 3IODQ]H HQWVWHKW 'LH &5,635.DVVHWWH ZLUG HUVW QDFK HUIROJWHU *HQRPHGLWLHUXQJ
GDQQZLHGHUDXIGHP:HJHGHU5FNNUHX]XQJHQWIHUQW(VVHLIUDJOLFKREKLHUEHLGLHJHVDPWH
LQVHULHUWH'1$HQWIHUQWZUGH'LHVJHOWHDXFK IUVRJHQDQQWH'1$IUHH&5,6356\VWHPH
EHLGHQHQHLQH]XIlOOLJHJHQRPLVFKH,QWHJUDWLRQGHQQRFKP|JOLFKZlUH)ULHQGVRI WKH(DUWK

 5LVLNHQGXUFKQHXH(LJHQVFKDIWHQRGHUNRPSOH[HUH9HUlQGHUXQJHQ
+LHUJHKW HVGDUXPGDVVHLQH ,QVHUWLRQ'HOHWLRQRGHUbQGHUXQJYRQHLQ]HOQHQ1XNOHRWLGHQ
RGHU '1$$EVFKQLWWHQ GLH JHQHWLVFKH .RQVWHOODWLRQ LQ GHU =LHOUHJLRQ lQGHUQ XQG DXFK GLHV
XQHUZQVFKWH 1HEHQHIIHNWH KDEHQ NDQQ (LQ W\SLVFKHV %HLVSLHO ZlUH HLQH bQGHUXQJ LQ GHU
5HJXOLHUXQJEHVWLPPWHU*HQH )ULHQGVRI WKH(DUWK'DV+&%NDQQKLHUNHLQHQHXHQ
EH]LHKXQJVZHLVHWHFKQRORJLHVSH]LILVFKHQ5LVLNHQHUNHQQHQ(LQGLUHNWHV5LVLNRGXUFKGLHQHXH
(LJHQVFKDIWN|QQHQXUIDOOVSH]LILVFKXQWHUVXFKWXQGEHZHUWHWZHUGHQ+LJK&RXQFLORI%LRWHFK
QRORJ\±6FLHQWLILF&RPPLWWHH
8PZHOWJUXSSHQ VHKHQ KLQJHJHQ VSH]LHOO GLH HUZHLWHUWHQ0|JOLFKNHLWHQ GHV0XOWLSOH[LQJV DOV
HLQH WHFKQRORJLHVSH]LILVFKH 4XHOOH YRQ ]XVlW]OLFKHQ QLFKW EHDEVLFKWLJWHQ 1HEHQHIIHNWHQ
)ULHQGVRIWKH(DUWKbKQOLFKNULWLVFKZLUGGLH0|JOLFKNHLWHLQHUVHTXHQ]LHOOHQ$NNXPX
ODWLRQ HLQ]HOQHU NOHLQHU 9HUlQGHUXQJHQ JHVHKHQ LQ GHP*HQRPH(GLWLQJ3IODQ]HQ QHXHUOLFK
HGLWLHUW ZHUGHQ (XURSHDQ1HWZRUN RI 6FLHQWLVWV IRU 6RFLDO DQG (QYLURQPHQWDO 5HVSRQVLELOLW\
+LHUEHLZHUGHQ in vitroHU]HXJWH&DV3URWHLQJ51$5LERQXFOHRSURWHLQ.RPSOH[HLQGLH=HOOHHLQJHEUDFKWDQVWHOOH
YRQ '1$3ODVPLGHQPLW GHU JHQHWLVFKHQ ,QIRUPDWLRQ IU GLH 3URGXNWLRQ GLHVHV 3URWHLQNRPSOH[HV 'DPLW YHUPHLGHW
PDQDOV=ZLVFKHQVWXIHHLQHQWUDQVJHQHQ2UJDQLVPXV]XHU]HXJHQ:RRHWDO
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
(166(5'LH$JJUHJDWLRQYRQHLQ]HOQHQJHQHWLVFKHQ9HUlQGHUXQJHQNRPPWGXUFKHLQ
=XVDPPHQWUHIIHQYRQ0XWDWLRQHQDOOHUGLQJVHEHQVRLQGHU1DWXUYRUXQGN|QQHLQVHTXHQ]LHO
OHU)RUPDXFKLQGHUNRQYHQWLRQHOOHQ=FKWXQJXQGGHUNODVVLVFKHQ*HQWHFKQLNUHDOLVLHUWZHU
GHQ
 5LVLNHQLQIROJHEHVFKOHXQLJWHU6RUWHQHQWZLFNOXQJ
0|JOLFKH WHFKQLNVSH]LILVFKH 5LVLNHQ ZHUGHQ YRQ PDQFKHQ LQ GHU %HVFKOHXQLJXQJ GHU 6RU
WHQHQWZLFNOXQJ LQIROJHGHUK|KHUHQ(IIL]LHQ]XQG*HVFKZLQGLJNHLW YHUJOLFKHQPLW NODVVLVFKHU
*HQWHFKQLN LQVEHVRQGHUH GXUFK GLH 0|JOLFKNHLW GHV 0XOWLSOH[LQJ JHVHKHQ +LJK &RXQFLO RI
%LRWHFKQRORJ\ ± 6FLHQWLILF &RPPLWWHH  ,QGHP GLHVH QHXHQ 6RUWHQ ODQGZLUWVFKDIWOLFKH
3URGXNWLRQ XQG /HEHQVPLWWHOSUR]HVVLHUXQJ lQGHUQ VLQG QHJDWLYH RGHU SRVLWLYH |NRORJLVFKH
$XVZLUNXQJHQHUZDUWEDU(LQHlKQOLFKH6LFKWZHLVHKDWDXFKGHU(X*+LQVHLQHU8UWHLOVEHJUQ
GXQJJHlXVVHUW(X*+
 6R]LDOHXQGUHFKWOLFKH$VSHNWH
'LH%HXUWHLOXQJXQG1XW]XQJYRQ*HQRPH(GLWLQJ LQGHU3IODQ]HQ]XFKW VLQGPLWHLQHU5HLKH
VR]LDOHUXQGUHFKWOLFKHU5DKPHQEHGLQJXQJHQYHUNQSIW,P)ROJHQGHQZHUGHQ]XQlFKVW]HQW
UDOH $VSHNWH LQ %H]XJ DXI GLH .RQVXPHQWLQQHQ XQG .RQVXPHQWHQDN]HSWDQ] YRQ *HQRPH
(GLWLQJ3IODQ]HQXQG/HEHQVPLWWHOQHU|UWHUW(QJGDPLWYHUNQSIW LVWDXFKGLH$N]HSWDQ]HQW
ODQJGHU:HUWVFK|SIXQJVNHWWHDOVRGLH%HXUWHLOXQJYRQ*HQRPH(GLWLQJ3IODQ]HQGXUFKHWZD
3URGX]HQWLQQHQXQG3URGX]HQWHQRGHUGHQ+DQGHO
(LQH+HUDXVIRUGHUXQJGLH VLFK LQVEHVRQGHUHDXIGLHQHXHQ0|JOLFKNHLWHQGHV*HQRPH(GL
WLQJVVWHOOWLVWGLHGHU,GHQWLILNDWLRQ5FNYHUIROJEDUNHLWXQG.RQWUROOHYRQYRUJHQRPPHQHQJH
QHWLVFKHQ9HUlQGHUXQJHQZHVKDOEGLHVEH]JOLFKHEHQIDOOVhEHUOHJXQJHQDQJHVWHOOWZHUGHQ
$P (QGH GHV $EVFKQLWWV ZLUG DXVVHUGHP DXI GLH UHFKWOLFKHQ 5DKPHQEHGLQJXQJHQ LQ GHU
6FKZHL]HLQJHJDQJHQ+LHUEHLVHLDEHUDXIGLH$UEHLWYRQ*UXEHUXQG6RPPHU.DSLWHO$E
VFKQLWW  LQ GLHVHP %DQG YHUZLHVHQ GLH VLFK WLHIHUJHKHQG PLW GHQ UHFKWOLFKHQ 5DKPHQ
EHGLQJXQJHQYRQ*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKWLQGHU6FKZHL]DXVHLQDQGHUVHW]HQ
 %HXUWHLOXQJXQG$N]HSWDQ]GXUFK.RQVXPHQWLQQHQXQG.RQVXPHQWHQ
'LH)UDJHXPGLH%HXUWHLOXQJXQG$N]HSWDQ]YRQ*HQRPH(GLWLQJ3IODQ]HQXQGGDUDXVKHUJH
VWHOOWHU/HEHQVXQG)XWWHUPLWWHOEDXWDXIMDKU]HKQWHODQJH'LVNXVVLRQHQDXIGLHEHUHLWVLQ+LQ
EOLFNDXI*92JHIKUWZXUGHQGLHPLWDQGHUHQJHQWHFKQLVFKHQ9HUIDKUHQKHUJHVWHOOWZRUGHQ
VLQG'LH$N]HSWDQ]YRQ*HQRPH(GLWLQJE]Z13%7VGXUFK.RQVXPHQWLQQHQXQG.RQVXPHQ
WHQXQGHLQHUEUHLWHUHQgIIHQWOLFKNHLWZLUGDOVZHVHQWOLFKHU)DNWRUIUGLH3HUVSHNWLYHQYRQ*H
QRPH (GLWLQJ JHVHKHQ (XURSHDQ$FDGHPLHV 6FLHQFH$GYLVRU\ &RXQFLO ($6$& $QX
6KXNOD-RQHV)ULHGULFKV	:LQLFNRII (VJLEW ELVODQJQXUZHQLJHHPSLULVFKH6WXGLHQ

9RUDOOHPGLH,GHQWLILNDWLRQXQG.RQWUROOHNOHLQVWHUJHQHWLVFKHU9HUlQGHUXQJHQGLHPLWWHFKQLVFKHQ0LWWHOQQLFKWPHKU
QDFKZHLVEDURGHUYRQQDWUOLFKHQ0XWDWLRQHQ]XXQWHUVFKHLGHQVLQG
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
ZHOFKHGLH$N]HSWDQ]YRQ*HQRPH(GLWLQJLPODQGZLUWVFKDIWOLFKHQ%HUHLFKXQWHUVXFKHQ+RSS
/DQJH (SS /RKPDQQ 	 %|O  6  YDQ0LO +RSNLQV 	 .LQVHOOD $QDORJLH
VFKOVVHZHUGHQGDKHUDXIGHU%DVLVYRQ6WXGLHQDQJHVWHOOWGLH8QWHUVFKLHGH]ZLVFKHQ&LV
JHQHVHXQG7UDQVJHQHVHYHUJOHLFKHQ'HOZDLGHHWDO.URQEHUJHU:DJQHU	1DJDWD
6KHZHWDO$XVVHUGHPZLUGDXI(UIDKUXQJHQ LQGHU*HQWHFKQLNGHEDWWH]XUFN
JHJULIIHQ/DVVHQ
'LH'DWHQ]XFLVJHQHQ3IODQ]HQJDEHQ$QODVV]XU9HUPXWXQJGDVV.RQVXPHQWLQQHQXQG.RQ
VXPHQWHQ]ZLVFKHQXQWHUVFKLHGOLFKHQ)RUPHQGHUJHQHWLVFKHQ9HUlQGHUXQJGLIIHUHQ]LHUHQ,Q
GHQXQWHUVXFKWHQ(8/lQGHUQ%HOJLHQ)UDQNUHLFK6SDQLHQXQGGHP8.ZDUGLH%HUHLWVFKDIW
GHU%HIUDJWHQHLQHQ$XISUHLV]XU9HUPHLGXQJYRQ/HEHQVPLWWHOQDXV WUDQVJHQHQRGHUFLVJH
QHQ3IODQ]HQLQ.DXI]XQHKPHQXQWHUVFKLHGOLFK±LQ)UDQNUHLFKDPK|FKVWHQLQ%HOJLHQDP
JHULQJVWHQ,QDOOHQXQWHUVXFKWHQ(8/lQGHUQZDUGLH9HUPHLGXQJVEHUHLWVFKDIWYRQWUDQVJHQHQ
3IODQ]HQ DOOHUGLQJV ZHVHQWOLFK K|KHU DOV YRQ FLVJHQHQ 3IODQ]HQ ± LQ )UDQNUHLFK GRSSHOW VR
KRFKLQ%HOJLHQVRJDUGUHLPDOVRKRFK'HOZDLGHHWDO
(LQHDXI)RNXVJUXSSHQEDVLHUHQGH6WXGLH LQ'HXWVFKODQGNRQQWHHLQHK|KHUH$N]HSWDQ] IU
*HQRPH(GLWLQJMHGRFKQLFKWEHVWlWLJHQ$XV6LFKWGHU'LVNXWDQWLQQHQXQG'LVNXWDQWHQZDUHV
ZDKUVFKHLQOLFKHUGDVVVLH/HEHQVPLWWHODXVNRQYHQWLRQHOOHU*HQWHFKQLNNDXIHQDOVDXV*HQR
PH(GLWLQJ+RSSHWDO
2E.RQVXPHQWLQQHQXQG.RQVXPHQWHQ]ZLVFKHQYHUVFKLHGHQHQ$UWHQGHUJHQHWLVFKHQ9HUlQ
GHUXQJGLIIHUHQ]LHUHQXQGPDQFKHHKHUDN]HSWLHUHQDOVDQGHUHNDQQGDKHUDXI%DVLVGHUJH
JHQZlUWLJHQ'DWHQODJHQLFKW HLQJHVFKlW]WZHUGHQ'DGLH.RQVXPHQWLQQHQXQG.RQVXPHQ
WHQKDOWXQJHQLQGHQ(80LWJOLHGVVWDDWHQ]X*9/HEHQVPLWWHOQVHKUXQWHUVFKLHGOLFKVLQGZlUHQ
DXFK LQGLHVHU)UDJHQDWLRQDOH8QWHUVFKLHGHHUZDUWEDU)ROJHQGH)DNWRUHQ IUGLH$N]HSWDQ]
RGHU1LFKWDN]HSWDQ]YRQJHQHWLVFKYHUlQGHUWHQ/HEHQVPLWWHOQZHUGHQ LQGHU/LWHUDWXUKlXILJ
DOVUHOHYDQWEHVFKULHEHQ
x 1DWUOLFKNHLW 'LH (LQIKUXQJ DUWIUHPGHU 1XNOHLQVlXUHVHTXHQ]HQ ZLUG DOV HVVHQ]LHOOHU
)DNWRUGHUJHULQJHQ$N]HSWDQ]YRQ*92LQ(XURSDJHVHKHQ'LHVZLUGKlXILJPLW5LVLNHQ
IU*HVXQGKHLWXQG8PZHOWLQ9HUELQGXQJJHEUDFKW,VKLL	$UDNLDXQGSDVVWQLFKWLQ
GDV .RQ]HSW YRQ 1DWUOLFKNHLW DXV 6LFKW GHU .RQVXPHQWLQQHQ XQG .RQVXPHQWHQ
.URQEHUJHUHWDO(LQFLVJHQHU2UJDQLVPXVHQWKlOWNHLQHDUWIUHPGH'1$'HOZDLGH
HWDOGHVKDOEJHKHQPDQFKH$XWRULQQHQXQG$XWRUHQYRQHLQHUK|KHUHQVR]LDOHQ
$N]HSWDQ] YRQ &LVJHQHQ DXV .DPWKDQ &KDXGKXUL .DPWKDQ 	 'DWWD  3RGHYLQ
'HYRV 'DYLHV 	 1LHOVHQ  %HDFKWHQVZHUW VLQG LQ GLHVHP =XVDPPHQKDQJ XQWHU
VFKLHGOLFKH.RQ]HSWHYRQ1DWUOLFKNHLWEHL%HIUZRUWHULQQHQXQG%HIUZRUWHUQXQG.RQVX
PHQWLQQHQ XQG .RQVXPHQWHQ %HIUZRUWHULQQHQ XQG %HIUZRUWHU YRQ *HQRPH (GLWLQJ
DUJXPHQWLHUHQ 1DWUOLFKNHLW DOV bKQOLFKNHLW GHV 3URGXNWHV ]X QDWUOLFK YRUNRPPHQGHQ
3IODQ]HQ±QRFKYHUVWlUNWGXUFKGLH1LFKWQDFKZHLVEDUNHLWGHVWHFKQLVFKHQ(LQJULIIHV,QV
EHVRQGHUH WULIIW GLHVDXI6'1 lKQOLFK]XQDWUOLFKYRUNRPPHQGHQ3XQNWPXWDWLRQHQ]X
 %HL GHU &LVJHQHVH NDQQ GDV WUDQVIHULHUWH JHQHWLVFKH 0DWHULDO LQQHUKDOE GHU 6SH]LHV EH]LHKXQJVZHLVH EHL QDKH
9HUZDQGWHQ]XPLQGHVWXQWHUNRQYHQWLRQHOOHU=FKWXQJNUHX]EDUHU6SH]LHVJHIXQGHQZHUGHQZlKUHQGEHLGHU7UDQV
JHQHVHGHU*HQSRROYRQQLFKWNUHX]EDUHQ6SH]LHVIUHLQHJHQHWLVFKH0RGLILNDWLRQKHUDQJH]RJHQZLUG
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,VKLL	$UDNL D.RQVXPHQWLQQHQXQG.RQVXPHQWHQKLQJHJHQ VFKHLQHQGLH1DWU
OLFKNHLW YRQ 3URGXNWHQ QLFKW QXU DOV ©LQ GHU 1DWXU YRUNRPPHQGª VRQGHUQ DXFK DXI GLH
0HWKRGH GHU JHQHWLVFKHQ 9HUlQGHUXQJ ]X EH]LHKHQ *HQRPH (GLWLQJ ZLUG HKHU lKQOLFK
XQQDWUOLFKZLHNRQYHQWLRQHOOH*HQWHFKQLNZDKUJHQRPPHQ +RSSHWDO6
.URQEHUJHUHWDO 'LH8QP|JOLFKNHLW6'19HUlQGHUXQJHQDOV*HQRPH(GLWLQJ
HUNHQQHQXQGYRQDQDORJHQ9HUlQGHUXQJHQGXUFKNRQYHQWLRQHOOH=FKWXQJRGHU=XIDOOV
PXWDWLRQHQXQWHUVFKHLGHQ]XN|QQHQVFKHLQWEHL.RQVXPHQWLQQHQXQG.RQVXPHQWHQDEHU
HKHUGHQ:XQVFKQDFKHLQHU.HQQ]HLFKQXQJ]XYHUVWlUNHQ+RSSHWDO
x 1XW]HQ IU .RQVXPHQWLQQHQ XQG .RQVXPHQWHQ ,P $OOJHPHLQHQ VFKHLQW HLQ HUVLFKW
OLFKHU1XW]HQHLQZHVHQWOLFKHU3XQNWIU$N]HSWDQ]]XVHLQ(LQH$QZHQGXQJYRQ&5,635
&DVLPPHGL]LQLVFKHQ%HUHLFKILQGHWGHQJU|VVWHQ=XVSUXFK±JHIROJWYRQ*UXQGODJHQIRU
VFKXQJ+RSSHWDO3RWHQ]LHOOHU1XW]HQVFKHLQWYRUDOOHPEHLNUDQNKHLWVUHVLVWHQWHQ
XQG HUQlKUXQJVSK\VLRORJLVFK YHUEHVVHUWHQ 3IODQ]HQ JHVHKHQ ]X ZHUGHQ +RSS HW DO
YDQ0LOHWDO'HU(LQVDW]YRQ*HQRPH(GLWLQJ LQ3IODQ]HQIUNRVPHWLVFKH
=ZHFNHVFKHLQWKLQJHJHQZHQLJ8QWHUVWW]XQJ]XILQGHQYDQ0LOHWDO
x 3URILWYHUWHLOXQJ,QHLQHU6WXGLHYRQ/XVNHWDOZXUGHGHU1XW]HQIUGHQ(LQVDW]
YRQ*HQRPH(GLWLQJDPPHLVWHQEHLGHU ,QGXVWULHGHU5HJLHUXQJXQGGHQ/DQGZLUWLQQHQ
XQG/DQGZLUWHQDEHUDPZHQLJVWHQEHLGHQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQXQG8QL
YHUVLWlWHQJHVHKHQ$NWHXULQQHQXQG$NWHXUHGLHSURILWLHUHQVLQGGDEHLGLHMHQLJHQGHQHQ
DP ZHQLJVWHQ 9HUWUDXHQ HQWJHJHQJHEUDFKW ZLUG +RSS HW DO  5R\DO 1HWKHUODQGV
$FDGHP\ RI$UWV DQG 6FLHQFHV  85686&RQVXOWLQJ /WG  (LQH7HFKQRORJLH
ZLUG DXV .RQVXPHQWLQQHQ XQG .RQVXPHQWHQVLFKW DOVR HEHQIDOOV LP .RQWH[W GHU +HU
VWHOOXQJJHVHKHQ'DVLVWDXFKHLQH3RVLWLRQGLHYLHOH1*2VHLQQHKPHQ+HOOLZHOO+DUWOH\
3HDUFH	2¶1HLOO
x )UDPLQJ,QYLHOHQ6WXGLHQZLUGGLH)RUVFKXQJXQG$QZHQGXQJYRQ*HQRPH(GLWLQJLQGHU
3IODQ]HQ]XFKWLQGHQ.RQWH[WGHUNQIWLJHQ(UQlKUXQJVVLFKHUXQJJHVWHOOW'LHVHV)UDPLQJ
ZLUGYRQ1*2VLQIUDJHJHVWHOOW+HOOLZHOOHWDOLVWDEHUDXFKQLFKWQRWZHQGLJHUZHLVH
EHU]HXJHQG IU HLQH EUHLWHUH gIIHQWOLFKNHLW GD GDV (UQlKUXQJVSUREOHP DOV HLQ 8PYHU
WHLOXQJVSUREOHPDQJHVHKHQZLUG XQG GHQ$UJXPHQWHQ YRQ SURILWRULHQWLHUWHQ)LUPHQ QLFKW
QRWZHQGLJHUZHLVHYHUWUDXWZLUG+RSSHWDO
x 6R]LDOH )DNWRUHQ$XV GHP %HULFKW GHV GHXWVFKHQ %XQGHVLQVWLWXWV IU 5LVLNREHZHUWXQJ
%I5JHKWKHUYRUGDVV$OWHUXQG*HVFKOHFKWHLQH5ROOHEHLGHU3RVLWLRQLHUXQJJHJHQEHU
*HQRPH(GLWLQJ VSLHOHQ7HQGHQ]LHOO VFKHLQHQ -QJHUHXQG0lQQHUGHU$QZHQGXQJ YRQ
*HQRPH(GLWLQJJHJHQEHUZHQLJHUDEQHLJHQGHLQJHVWHOOW ]XVHLQ DOVbOWHUHXQG)UDXHQ
+RSSHWDO
x :LVVHQ 'DV:LVVHQ LQ GHU %HY|ONHUXQJ EHU PRGHUQHQ =FKWXQJVVWUDWHJLHQ LP$OOJH
PHLQHQ XQG *HQRPH (GLWLQJ LQ %HVRQGHUHQ ZLUG DOV JHULQJ HLQJHVFKlW]W +RSS HW DO
/XVNHWDOYDQ0LOHWDO
x 1DWLRQDOH8QWHUVFKLHGH ,Q GHU6WXGLH YRQ'HOZDLGHHW DO ZDU LQ DOOHQ /lQGHUQ
)UDQNUHLFK6SDQLHQ8.1LHGHUODQGH%HOJLHQGLH$EQHLJXQJJHJHQFLVJHQHQ5HLVNOHL
QHU DOV JHJHQEHU WUDQVJHQHP 5HLV ZDV GDUDXI KLQGHXWHW GDVV .RQVXPHQWLQQHQ XQG
.RQVXPHQWHQ ]ZLVFKHQ GHQ ]ZHL 3URGXNWHQ EH]LHKXQJVZHLVH 7HFKQRORJLHQ XQWHUVFKHL
$XIJUXQGGHUVFKZDFKHQHPSLULVFKHQ'DWHQEDVLVPXVVPLW9HUDOOJHPHLQHUXQJHQVHKUYRUVLFKWLJXPJHJDQJHQZHU
GHQ1DWLRQDOH8QWHUVFKLHGHVLQGGHQNEDU=XP%HLVSLHOVWLPPHQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQDXVGHQ86$
PHKUKHLWOLFK ]X GDVV 3URGXNWH HKHU QDFK GHUHQ$XVZLUNXQJHQ DXI*HVXQGKHLW XQG8PZHOW DOV QDFK GHP+HUVWHO
OXQJVSUR]HVVEHXUWHLOWZHUGHQVROOWHQ/XVN0F)DGGHQ	:LOVRQ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
GHQ ,Q6SDQLHQ VFKLHQ GLH JHQHUHOOH$EQHLJXQJ JHJHQ WUDQVJHQH 3URGXNWH QLHGULJHU LP
9HUJOHLFK ]X GHQ DQGHUHQ /lQGHUQ ZDV DP YRUKDQGHQHQ$QEDX YRQ JHQWHFKQLVFK YHU
lQGHUWHP0DLV OLHJHQN|QQWH:XUGHQ WUDQVJHQHRGHUFLVJHQH3URGXNWHPLW]XVlW]OLFKHQ
0HUNPDOHQ ZLH ©XPZHOWIUHXQGOLFKª JHNHQQ]HLFKQHW YHUPLQGHUWH GLHV GLH $EQHLJXQJ
JHJHQGLHVH3URGXNWH±DOOHUGLQJVLQXQWHUVFKLHGOLFKHP0DVVHLQGHQYHUVFKLHGHQHQ/lQ
GHUQ9RUDOOHPLQ)UDQNUHLFKKDWWHGLHVHU]XVlW]OLFKH+LQZHLVHLQHQVWDUNHQ(IIHNW6KHZ
HWDOIKUWHQHLQHlKQOLFKH6WXGLHLQ,QGLHQGXUFKZREHLGLH$N]HSWDQ]JHJHQEHU
&LVXQG7UDQVJHQHVHJHQHUHOOK|KHUDOVLQ(XURSDVFKHLQW,QGHQ86$NDQQPDQ±DQDORJ
]XU$N]HSWDQ] YRQ*92 ± HLQH K|KHUH$N]HSWDQ] YRQ*HQRPH(GLWLQJ LP9HUJOHLFK ]X
(XURSDYHUPXWHQ/XFKW/XVNHWDO
(VJLEWHV+LQZHLVHGDVV.RQVXPHQWLQQHQXQG.RQVXPHQWHQ*HQRPH(GLWLQJ3URGXNWHRKQH
DUWIUHPGH'1$XQG*HQRPH(GLWLQJ3URGXNWHPLWHLQHPK|KHUHQGLUHNWHUHQ1XW]HQ IU.RQVX
PHQWLQQHQXQG.RQVXPHQWHQHKHUDN]HSWLHUHQZUGHQ$OOHUGLQJVLVWKLHUGLHHPSLULVFKH'DWHQ
EDVLVGHU]HLWVHKUJHULQJXQGZLGHUVSUFKOLFKXQGHVVWHOOWVLFKGLH)UDJHREGLH8QWHUVFKLHGHHLQ
UHOHYDQWHV$XVPDVVKDEHQXQGREGLHJHRJUDILVFKHQ8QWHUVFKLHGHLQGHQ6LFKWZHLVHQQLFKWZHLW
K|KHUH 6FKZDQNXQJVEUHLWHQ KDEHQ 'LH )UDJH QDFK HLQHU 'LIIHUHQ]LHUXQJ ]ZLVFKHQ *HQRPH
(GLWLQJ XQG*9 VHW]W DEHU HLQH (UNHQQXQJ GXUFK .RQVXPHQWLQQHQ XQG.RQVXPHQWHQ YRUDXV
(LQHVROFKH'LIIHUHQ]LHUXQJVP|JOLFKNHLW IU.RQVXPHQWLQQHQXQG.RQVXPHQWHQGXUFKHLQH]X
VlW]OLFKH RGHU SUl]LVLHUHQGH .HQQ]HLFKQXQJ YRQ *HQRPH (GLWLQJ/HEHQVPLWWHOQ XQG HQWVSUH
FKHQG DXIEHUHLWHWHQ ,QIRUPDWLRQHQ IU .RQVXPHQWLQQHQ XQG .RQVXPHQWHQ ZHUGHQ DXFK YRQ
PDQFKHQ6WDNHKROGHUQJHIRUGHUW6+:
,QHLQHPGHQNEDUHQUHFKWOLFKOLEHUDOHUHQ6]HQDULRLQGHU6FKZHL]VLHKH$EVFKQLWWZlUH
GLH.HQQ]HLFKQXQJYRQ*HQRPH(GLWLQJ3URGXNWHQ±DXFKZHQQVLHYRQGHU*HQWHFKQLNUHJH
OXQJDXVJHQRPPHQZlUHQ±VHKUZDKUVFKHLQOLFKHLQ]HQWUDOHV7KHPDXQGDXFKHLQH]HQWUDOH
)RUGHUXQJYRQ.RQVXPHQWHQVFKXW]RUJDQLVDWLRQHQ6+:
$XIVFKOXVVUHLFKIUGLH:DKUQHKPXQJXQG$N]HSWDQ]YRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQ
ZlUH DXFK ZLHPDQPLW GHQ XQWHUVFKLHGOLFKHQ .RQ]HSWLRQHQ EHL ([SHUWLQQHQ XQG ([SHUWHQ
VRZLH.RQVXPHQWLQQHQXQG.RQVXPHQWHQ]%YRQ©1DWUOLFKNHLWªXPJHKW(EHQIDOOVLQWHUHV
VDQWZlUHHVEHU%HIUDJXQJHQKLQDXV]XJHKHQXQGDXFKEHU|NRQRPLVFKH([SHULPHQWHPLW
ILNWLYHQ*HQRPH(GLWLQJ3URGXNWHQGDV.RQVXPYHUKDOWHQDQGHUV]XHUIRUVFKHQ
 3HUVSHNWLYHQHQWODQJGHU:HUWVFK|SIXQJVNHWWH
=XP9HUKlOWQLVYRQ*92XQG*HQRPH(GLWLQJ2UJDQLVPHQXQGGHQGDPLWLQ=XVDPPHQKDQJ
VWHKHQGHQ)UDJHQGHU5HJXOLHUXQJXQG.HQQ]HLFKQXQJJDEXQGJLEWHVEHL6FKZHL]HU$NWHX
ULQQHQXQG$NWHXUHQHQWODQJGHU:HUWVFK|SIXQJVNHWWHGLDPHWUDOXQWHUVFKLHGOLFKH6LFKWZHLVHQ
GLHWHLOZHLVHYRUKHULJH3RVLWLRQLHUXQJHQ]X*92ZLGHUVSLHJHOQ
 ,Q GLHVHP.DSLWHO ZXUGHQ GLH 6LFKWZHLVHQ YRQ6FKZHL]HU 6WDNHKROGHUQ XQWHUVXFKW GLH VLFK ]X13%7V H[SOL]LW LQ
'RNXPHQWHQ E]Z DXI GHU:HEVLWH ]XP7KHPDJHlXVVHUW KDEHQ%LRVXLVVH DOV'DFKYHUEDQGGHU%LRODQGZLUWVFKDIW
(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQ IU GLH%LRWHFKQRORJLH LP$XVVHUKXPDQEHUHLFK (.$+(LGJHQ|VVLVFKH)DFKNRP
PLVVLRQ IU ELRORJLVFKH 6LFKHUKHLW ()%6 ,* 'HWDLOKDQGHO 6FKZHL]HU $NDGHPLH GHU :LVVHQVFKDIWHQ 6&1$7
6FKZHL]HU$OOLDQ]*HQWHFKQLNIUHL 6$*6FKZHL]HU%DXHUQYHUEDQG 6%96FLHQFH ,QGXVWULHV 6,'LH3HUVSHNWLYHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
1DWXUZLVVHQVFKDIWOHULQQHQXQG ZLVVHQVFKDIWOHU $NDGHPLHGHU1DWXUZLVVHQVFKDIWHQ6FKZHL]
6&1$7(LGJHQ|VVLVFKH)DFKNRPPLVVLRQIUELRORJLVFKH6LFKHUKHLW()%6VRZLH%LRWHFKQROR
JLHLQGXVWULH 6FLHQFH ,QGXVWULHV EHWRQHQ GDV 3RWHQ]LDO YRQ*HQRPH(GLWLQJ XQG WUHWHQ NODU
GDIUHLQ]ZLVFKHQ*HQRPH(GLWLQJXQG*92UJDQLVPHQ]XGLIIHUHQ]LHUHQXQG*HQRPH(GL
WLQJ2UJDQLVPHQQLFKWDXWRPDWLVFKGHU*HQWHFKQLNJHVHW]JHEXQJ]XXQWHUZHUIHQLQVEHVRQGHUH
ZHQQ GLH UHVXOWLHUHQGHQ 2UJDQLVPHQ QLFKW YRQ PLW NRQYHQWLRQHOOHQ 0HWKRGHQ JH]FKWHWHQ
2UJDQLVPHQ]XXQWHUVFKHLGHQVLQG(LQHlKQOLFKH6LFKWZHLVHYHUWULWWGHU6FKZHL]HU+DQGHO,*
'HWDLOKDQGHO()%6XQG6&1$7JHKHQKLHUQRFKZHLWHUXQGDUJXPHQWLHUHQGDVVZHQQGLH
2UJDQLVPHQQLFKWYRQNRQYHQWLRQHOOHU=FKWXQJXQWHUVFKHLGEDUVLQGDXFKGLH5LVLNHQDQDORJ
]XNRQYHQWLRQHOOHU=FKWXQJ]XVHKHQZlUHQ'LH5HJXOLHUXQJVROOWHMHGHQIDOOVSURGXNWRULHQWLHUW
VHLQ XQG N|QQWH EHU HLQH DQJHSDVVWH *HQWHFKQLNJHVHW]JHEXQJ HUIROJHQ ,QQHUKDOE GLHVHU
*UXSSHZLUGDXIlKQOLFKH3RVLWLRQLHUXQJHQDXIHXURSlLVFKHU(EHQH]%($6$&XQGLQDQGH
UHQ/lQGHUQYHUZLHVHQ=.%6(QWVFKHLGXQJHQ LQ6FKZHGHQXQG*URVVEULWDQQLHQ$OVP|J
OLFKH 'LIIHUHQ]LHUXQJVNULWHULHQ ]ZLVFKHQ *HQRPH (GLWLQJ XQG *92UJDQLVPHQ ZHUGHQ GLH
1DFKZHLVEDUNHLW YRQ IUHPGHU '1$ ()%6 ,* 'HWDLOKDQGHO E]Z ZHQLJHU DOV  YHUlQGHUWH
1XNOHRWLGH()%6YRUJHVFKODJHQ
'HPJHJHQEHU VHKHQ YLHOH9HUWUHWHULQQHQXQG9HUWUHWHU GHU6FKZHL]HU%LRODQGZLUWVFKDIWXQG
JHQWHFKQLNIUHL2UJDQLVDWLRQHQ%LRVXLVVH6FKZHL]HU$OOLDQ]*HQWHFKIUHL6$**HQRPH(GLWLQJ
0HWKRGHQ DOV QHXH JHQWHFKQLVFKH 9HUIDKUHQ DQ GLH NODU XQWHU GLH *HQWHFKQLNJHVHW]JHEXQJ
IDOOHQ VROOWHQ 'LHV ZLUG PLW GHP 9RUVRUJHJHGDQNHQ XQG PLW .HQQ]HLFKQXQJ XQG:DKOIUHLKHLW
DUJXPHQWLHUWGLHPLWGHU*HQWHFKQLNJHVHW]JHEXQJYHUEXQGHQVLQG1DFKGLHVHU6LFKWZHLVH LVW
GLH)RUWIKUXQJGHUSUR]HVVRULHQWLHUWHQ5HJHOXQJGHUULFKWLJH:HJE]ZZLFKWLJ©IUGHQ:HLWHU
EHVWDQGGHV%LRODQGEDXVª6+:'LH(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQ IUGLH%LRWHFKQRORJLH
LP$XVVHUKXPDQEHUHLFK (.$+ VFKOLHVVW VLFK GLHVHU6LFKWZHLVH ]ZDU QLFKW H[SOL]LW DQ EHWRQW
DEHUGLH$QZHQGXQJGHV9RUVRUJHSULQ]LSVDOVHWKLVFKJHUHFKWIHUWLJW6LHlXVVHUWVLFKGDKLQJH
KHQGGDVV©HLQH5LVLNREHXUWHLOXQJ>GLH@DXIGDVEORVVH3URGXNWXQDEKlQJLJYRP9HUIDKUHQDE
VWHOOWQLFKW]XOlVVLJ>LVW@ª,QQHUKDOEGLHVHU*UXSSHQVLQGGLH6LFKWZHLVHQQLFKWKRPRJHQYRQGHU
RIIL]LHOOHQ3RVLWLRQDEZHLFKHQGH3HUVSHNWLYHQNRPPHQ]ZDUDXIEOHLEHQDEHULVROLHUW6WLIWXQJV
UDWGHV)RUVFKXQJVLQVWLWXWVIUELRORJLVFKHQ/DQGEDX)L%/QDFKGHPDXFKGLH,QWHUQDWLR
QDOH9HUHLQLJXQJGHU|NRORJLVFKHQ/DQGEDXEHZHJXQJ,)2$0*HQRPH(GLWLQJ9HUIDKUHQ
IUGHQ%LRODQGEDXDXVJHVFKORVVHQKDWWH,)2$0±2UJDQLFV,QWHUQDWLRQDO
9RUVLFKWLJHUSRVLWLRQLHUHQVLFK7HLOHGHUNRQYHQWLRQHOOHQ/DQGZLUWVFKDIW6FKZHL]HU%DXHUQYHU
EDQG 6%9 GLH HLQHHLJHQVWlQGLJH5HJXOLHUXQJ YRQ*HQRPH(GLWLQJ IDYRULVLHUHQ'LH+DO
WXQJGHV6%9]XGHQ0DUNWFKDQFHQYRQ13%7VVSLHJHOWGLH6LFKWZHLVHYLHOHU$NWHXULQQHQXQG
$NWHXUHQGHU:HUWVFK|SIXQJVNHWWHZLGHUGLH LP5DKPHQGHUYRQGHU.DSLWHODXWRULQXQGGHP
DXWRUEHVXFKWHQ:RUNVKRSVDUWLNXOLHUWZXUGHQ/LVWHVLHKH$QKDQJ
ZXUGHQYRUGHP(X*+8UWHLOIRUPXOLHUW$NDGHPLHQGHU:LVVHQVFKDIWHQ6FKZHL]%LR6XLVVH%XQGHVDPW
IU/DQGZLUWVFKDIW%/:(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQIUGLH%LRWHFKQRORJLHLP$XVVHUKXPDQEHUHLFK
(LGJHQ|VVLVFKH)DFKNRPPLVVLRQ IUELRORJLVFKH6LFKHUKHLW()%6 ,*'HWDLOKDQGHO6FKZHL]6$*
6FKZHL]HU$OOLDQ] *HQWHFKIUHL  R- 6FKZHL]HU %DXHUQYHUEDQG  VFLHQFHLQGXVWULHV 6ZLW]HUODQG D
E6WLIWXQJVUDWGHV)RUVFKXQJVLQVWLWXWVIUELRORJLVFKHQ/DQGEDX)L%/
$QGHUVSRVLWLRQLHUWHQVLFKKLHU]XJURVVH+DQGHOVNHWWHQ LQ'HXWVFKODQGXQGgVWHUUHLFKGLH LQJHQWHFKQLNIUHL.HQQ
]HLFKQXQJVNRQWH[WHQJDJLHUWVLQG$UEHLWVJHPHLQVFKDIW IU*HQWHFKQLNIUHLHU]HXJWH/HEHQVPLWWHO$5*(*HQWHFKQLN
IUHL 	 9HUEDQG /HEHQVPLWWHO RKQH *HQWHFKQLN  'LHVH WUHWHQ IU HLQH NODUH (LQVWXIXQJ YRQ *HQRPH (GLWLQJ
2UJDQLVPHQQDFK(8*HQWHFKQLNUHFKWHLQ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
©7UDQVSDUHQ]XQG*ODXEZUGLJNHLWVLQG]HQWUDOGLH.RQVXPHQWHQPHLQXQJLVWZLFKWLJ
6RODQJH GLH *HVHOOVFKDIW 13=9 PLW *92 JOHLFKVHW]W KDEHQ PLW GLHVHQ 9HUIDKUHQ
KHUJHVWHOOWH3URGXNWHDXIGHP0DUNWNHLQH&KDQFH8QGVRODQJHNHLQH0DUNWFKDQFHQ
EHVWHKHQVROOGLH/DQGZLUWVFKDIW13=9IUHLSURGX]LHUHQª6FKZHL]HU%DXHUQYHUEDQG

9RUDXVVHW]XQJIUGLHSRWHQ]LHOOH$N]HSWDQ]ODXW6%9XQG.RQVXPHQWHQVFKXW]6+:LVWHLQH
.HQQ]HLFKQXQJ'LHVHVROOWHDEHUQHXWUDOHU VHLQDOVGLHELVKHULJH*HQWHFKQLNNHQQ]HLFKQXQJ
:LFKWLJIUHLQH$N]HSWDQ]GHU/DQGZLUWLQQHQXQG/DQGZLUWHZlUHDEHUHLQHVWlUNHUH8QDEKlQ
JLJNHLW YRQ JURVVHQ6DDWJXWXQWHUQHKPHQ DOV GLHV GHU]HLW EHL*93IODQ]HQ JHJHEHQ LVW'HU
6%9VWHKWGHU$QZHQGXQJQHXHU7HFKQRORJLHQJHQHUHOOXQWHUVWW]HQGJHJHQEHUVRODQJHVLFK
GDUDXVHLQGLUHNWHU1XW]HQIU/DQGZLUWLQQHQXQG/DQGZLUWHHUJLEW
0DQFKH 6WDNHKROGHU GLIIHUHQ]LHUHQ ]ZLVFKHQ GHQ HLQ]HOQHQ 7HFKQLNHQ XQG YHUZHLVHQ GDEHL
DXIHLQHQ*UDGLHQWHQYRQ1DWUOLFKNHLW6&1$7()%6,*'HWDLOKDQGHO(.$+XQG(LQJULIIVWLH
IH(.$+'LHNRQYHQWLRQHOOH/DQGZLUWVFKDIWYHUZHLVWDXFKKLHUDXIGLH$EKlQJLJNHLWGHU3Ul
IHUHQ]HQ YRQ .RQVXPHQWLQQHQ XQG .RQVXPHQWHQ 'LH 6$* VLHKW KLQJHJHQ DOOH 13%7V DOV
*HQWHFKQLNDQ
'DV%XQGHVDPW IU/DQGZLUWVFKDIW %/:EHWRQW LQGHU ODQJIULVWLJHQ6WUDWHJLH©3IODQ]HQ]XFKW
ª GDV JURVVH 3RWHQ]LDO GHU 13%7V XQG GDVV HLQH 5HJXOLHUXQJ XQWHU GHP*HQWHFKQLN
JHVHW]HLQHEUHLWH$QZHQGXQJHLQVFKUlQNHQZUGH
6HLW GHP (X*+8UWHLO ZXUGHQ GLH 3RVLWLRQVGRNXPHQWH XQG 6WHOOXQJQDKPHQ GHU 6FKZHL]HU
$NWHXULQQHQXQG$NWHXUHQXULQZHQLJHQ)lOOHQDNWXDOLVLHUW(LQDNWXHOOHUHV%LOGHUJLEWVLFKDXV
GHQ'LVNXVVLRQHQGLHPLWXQG]ZLVFKHQ9HUWUHWHULQQHQXQG9HUWUHWHUQGHU/HEHQVPLWWHONHWWHLP
5DKPHQHLQHV6WDNHKROGHU:RUNVKRSVJHIKUWZXUGHQXQGDQGHP9HUWUHWHULQQHQXQG9HUWUH
WHUGHUJHVDPWHQ/HEHQVPLWWHONHWWHWHLOQDKPHQ
'LH(UZDUWXQJVKDOWXQJGHU6FKZHL]HU6WDNHKROGHU 6+:VFKHLQW ]XVHLQGDVVGLH6FKZHL]
GHU(85HJHOXQJIROJWHUZDUWHWHYRQHUZQVFKWYRQ7HLOQHKPHQGHQGHV:RUN
VKRSV'LHVH(UZDUWXQJXQWHUVFKHLGHWVLFKYRP6]HQDULRHLQHUGLIIHUHQ]LHUWHQ5HJHOXQJYRQ
*HQRPH(GLWLQJGDVYRQPHKU7HLOQHKPHQGHQHUZQVFKWDEHUYRQZHQLJHU7HLOQHKPHQGHQ
HUZDUWHW ZLUG HUZDUWHW  YRQ  HUZQVFKW  YRQ 7HLOQHKPHQGHQ 6ROOWH GLH 6FKZHL]
HLQHQHLJHQVWlQGLJHQ:HJJHKHQGDQQLVW.RQVXPHQWLQQHQXQG.RQVXPHQWHQDN]HSWDQ]XQG
HLQH GHWDLOOLHUWH 5LVLNREHXUWHLOXQJ HLQH 9RUDXVVHW]XQJ ,* 'HWDLOKDQGHO (LQ 6]HQDULR GDV
DOOHQ%HWHLOLJWHQ]XVDJWLVWQDFK$QVLFKWPDQFKHUDXFKQLFKWHUIRUGHUOLFK(VN|QQWHHLQ9RUWHLO
VHLQ ©]ZHLVSXULJª ]X IDKUHQ ± NRQYHQWLRQHOOH =FKWXQJ GLH VLFK YRQ *HQRPH (GLWLQJ DE
JUHQ]WXQG=FKWXQJGLH*HQRPH(GLWLQJQXW]W(LQHRIIHQH)UDJHKLHUEHLZlUHZHUGLH.RV
WHQIUGLH$XIUHFKWHUKDOWXQJJHWUHQQWHU:DUHQVWU|PHWUlJW'HU:RUNVKRSXQGGLH'LVNXVVLRQ
1HXH3IODQ]HQ]FKWXQJVYHUIDKUHQ±LQGHU6FKZHL]JHOHJHQWOLFKIU13%7VYHUZHQGHW
 $EJHIUDJWHV 6]HQDULR 5HJXOLHUXQJ DQDORJ ]XP (8*HQWHFKQLNUHFKW GDV KHLVVW DOOH *HQRPH (GLWLQJ3IODQ]HQ
ZHUGHQDOV*93IODQ]HQLP6FKZHL]HU*7*HLQJHVWXIWXQGUHJXOLHUW
$EJHIUDJWHV6]HQDULR%HVWLPPWH*HQRPH(GLWLQJ3IODQ]HQ IDOOHQ QLFKW XQWHU GDV6FKZHL]HU*7* ]%*HQRPH
(GLWLQJ3IODQ]HQPLWJHULQJIJLJHQJHQHWLVFKHQ9HUlQGHUXQJHQGLHDOVVLFKHUJHOWHQGLHJHQDXH'HILQLWLRQGHU%DQG
EUHLWHGHUP|JOLFKHQ9HUlQGHUXQJHQZlUHGDEHLQRFKIHVW]XOHJHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
DXIGLHVLFKGLHVH$XVVDJHVWW]WKDWYRUGHU%HNDQQWJDEHGHV%XQGHVUDWHVVWDWWJHIXQGHQLQ
GHPHLQHULVLNREDVLHUWHXQGGLIIHUHQ]LHUHQGH5HJHOXQJYRQ*HQRPH(GLWLQJLQ$XVVLFKWJHVWHOOW
ZXUGH 6FKZHL]HULVFKHU%XQGHVUDW 'LH%HXUWHLOXQJHQGHU6WDNHKROGHU VSLHJHOQVRPLW
GHQGDPDOLJHQ.HQQWQLVVWDQGXQGGLHGDPDOLJHQ(UZDUWXQJHQZLGHU
0DQFKH$NWHXULQQHQXQG$NWHXUHVHKHQNULWLVFKGDVVHLQHSDXVFKDOH(LQRUGXQJYRQ*HQRPH
(GLWLQJXQWHUGDV*HQWHFKQLNJHVHW]$EKlQJLJNHLWHQYRQ*URVVNRQ]HUQHQXQWHUVWW]HQZUGH
XQG3URGXNWHRKQH5LVLNHQVWLJPDWLVLHUHQZUGH6+:,QZHOFKHP8PIDQJGLHSDWHQWRGHU
OL]HQ]UHFKWOLFKHQ 5DKPHQEHGLQJXQJHQ =FKWXQJVEHWULHEHQ DXV GHP .086HJPHQW HLQHQ
=XJDQJHUODXEHQZUGHQZDULP6WDNHKROGHU:RUNVKRSXPVWULWWHQ(VZXUGHQDXFK%HIUFK
WXQJHQ JHlXVVHUW GDVV HLQH EUHLWH $QZHQGXQJ YRQ *HQRPH (GLWLQJ EHL ,PSRUWZDUHQ GHQ
3UHLVGUXFNXQWHUGHPPDQFKH6FKZHL]HU3URGX]LHUHQGH LQGHU/HEHQVPLWWHONHWWH MHW]WVFKRQ
VWHKHQZHLWHUYHUVFKlUIHQZUGH
,P5DKPHQGHV6WDNHKROGHU:RUNVKRSVZXUGHQDXFKZHLWHUH$VSHNWHWKHPDWLVLHUW
x )UGLH6FKZHL]ZlUHHVZLFKWLJQDFKKDOWLJH=XFKWV\VWHPH]XEHWUHLEHQGLHQLFKWDXWR
PDWLVFK DXI *HQRPH (GLWLQJ IRNXVVLHUHQ 6RUWHQHQWZLFNOXQJ XQG PRGHUQH =FKWXQJV
LQVWUXPHQWH JLEW HV DXFK MHQVHLWV YRQ *93IODQ]HQ XQG *HQRPH (GLWLQJ3IODQ]HQ ]%
PDUNHUDVVLVWHGEUHHGLQJLQGHUNRQYHQWLRQHOOHQ=FKWXQJ)UGHQELRORJLVFKHQ/DQGEDX
ZlUHGDQQEHVRQGHUVZLFKWLJJHVFKORVVHQHXQG]HUWLIL]LHUWH:DUHQVWU|PH]XKDEHQYRP
6DDWJXWELV]XPIHUWLJHQ/HEHQVPLWWHOSURGXNW
x 'DUDXV IROJW GDVV HLQH 'LIIHUHQ]LHUXQJ ]ZLVFKHQ *HQRPH (GLWLQJ XQG *9 QLFKW DXWR
PDWLVFKHLQH1LFKWUHJXOLHUXQJEHGHXWHQZUGH:LHHLQHVROFKHGLIIHUHQ]LHUWH%HKDQGOXQJ
DXVVHKHQN|QQWHLVWDOOHUGLQJVQRFKXQNODU
x (VZlUHMHGHQIDOOVHLQHVFKZLHULJH*UHQ]]LHKXQJHUIRUGHUOLFKDXFKLP)DOOYRQPLQLPDOHQ
bQGHUXQJHQ NDQQ *HQRPH (GLWLQJ GXUFK VLPXOWDQH RGHU VHTXHQ]LHOOH bQGHUXQJHQ HLQH
QHXH4XDOLWlWEHZLUNHQ
x (LQH'LVNXVVLRQGD]XVROOWHQDFK$QVLFKWPDQFKHU$NWHXULQQHQXQG$NWHXUHQLFKWWHFKQR
ORJLHJHWULHEHQ VHLQ XQG QXU DXI *HQRPH (GLWLQJ IRNXVVLHUHQ VRQGHUQ SUREOHPRULHQWLHUW
HQWODQJ EUHLWHUHU )UDJHQ JHIKUW ZHUGHQ :HOFKH /DQGZLUWVFKDIW ZROOHQEUDXFKHQ ZLU"
*HQRPH(GLWLQJNDQQGDEHLHLQH7HLODQWZRUWVHLQ
8QWHUVWW]HQGIUHLQHVROFKH'LVNXVVLRQZlUHQIROJHQGH(OHPHQWH
x .OlUXQJ YRQ RIIHQHQ )UDJHQ ]X5LVLNHQ ± QXUZHQQ GLHV HUIROJW N|QQHQ)RUVFKXQJ XQG
3ROLWLNGDUDXIUHDJLHUHQ
x 'HWDLOOLHUWHUHV :LVVHQ EHU &KDQFHQ GXUFK *HQRPH (GLWLQJ XQG ZHOFKH )ROJHQ ]X HU
ZDUWHQVLQGIDOOVDXI*HQRPH(GLWLQJYHU]LFKWHWZLUG
x 'LVNXVVLRQDQKDQGYRQNRQNUHWHQ3URGXNWHQXQG)DOOVWXGLHQ
x %HUFNVLFKWLJXQJGDVVHXURSlLVFKH5HJHOXQJHQ LPPHUDXFK$XVZLUNXQJHQDXIGLHDJUD
ULVFKHQ([SRUWOlQGHUKDEHQDXVGHQHQGLH(8GLH6FKZHL]6DDWJXW/HEHQVXQG)XWWHU
PLWWHOLPSRUWLHUW
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
 /HEHQVPLWWHONRQWUROOHXQGUFNYHUIROJEDUNHLW
$OVJHQHUHOOH5LFKWVFKQXUJLOWGDVVGLH1DFKZHLVEDUNHLWHLQHUJHQHWLVFKHQ9HUlQGHUXQJDQDO\
WLVFK XPVR HLQIDFKHU LVW MH JU|VVHU GLH JHQHWLVFKH 9HUlQGHUXQJ DXVJHIDOOHQ LVW +LJK /HYHO
*URXSRI6FLHQWLILF$GYLVRUV
+LHUVLQGLQ%H]XJDXI*HQRPH(GLWLQJEHL3IODQ]HQ]XQlFKVW]ZHL6]HQDULHQ]XXQWHUVFKHLGHQ
x )UGHQ)DOOGDVV'1$$EVFKQLWWHDXVQLFKWNUHX]EDUHQ3IODQ]HQLQGDV*HQRPLQWHJULHUW
ZHUGHQ 6'1XQGGLHVHEHNDQQWVLQGN|QQHQGLHVH LQDQDORJHU:HLVH]X*9XQGPLW
ELVKHULJHQ9HUIDKUHQGHWHNWLHUWZHUGHQ'LH6LWXDWLRQLVWDQDORJ]XUELVKHULJHQ*HQWHFKQLN
]XVHKHQXQGZLUGGDKHUQDFKIROJHQGQLFKWZHLWHUDXVJHIKUW
x 'DV ]ZHLWH 6]HQDULR VLQG 9HUlQGHUXQJHQ RKQH (LQEDX QHXHU '1$$EVFKQLWWH 6'1
6'12'0 LQVEHVRQGHUHGLHKlXILJ LQGHU'LVNXVVLRQHUZlKQWHQJHULQJIJLJHQ9HUlQ
GHUXQJHQYRQHLQHPRGHUZHQLJHQ1XNOHRWLGHQ6ROFKH9HUlQGHUXQJHQVLQGWHFKQLVFKJH
VHKHQQDFKZHLVEDUKlQJHQDEHU LQGHU3UD[LVYRQGHU9HUIJEDUNHLWYRQ5HIHUHQ]LQIRU
PDWLRQHQ LQ )RUP GHU H[DNWHQ YHUlQGHUWHQ 1XNOHRWLGVHTXHQ] 6LJQDWXU %DUWVFK HW DO
'XHQVLQJHWDO+LJK/HYHO*URXSRI6FLHQWLILF$GYLVRUVXQGYRQGHU$UW
GHU%HVFKDIIHQKHLWGHU3UREHDE
,QEHVRQGHUHQ)lOOHQN|QQWHGDV)HKOHQHLQHV3URWHLQVXQGHLQHGHXWOLFKH9HUlQGHUXQJHLQHV
3URWHLQVRGHUDQDORJGD]XGDV)HKOHQRGHUGLHGHXWOLFKH9HUlQGHUXQJHLQHV0HWDEROLWHQDXFK
QDFKZHLVEDUVHLQ
,VWGLH6LJQDWXUQLFKWEHNDQQWZlUHQQXUQLFKW]LHOJHULFKWHWH9HUIDKUHQP|JOLFKDOOHUGLQJVVLQG
DXFK KLHU EHVWLPPWH 5HIHUHQ]LQIRUPDWLRQHQ HUIRUGHUOLFK ]% GLH *HQRPVHTXHQ] GHV$XV
JDQJVRUJDQLVPXV7HFKQLVFKP|JOLFKZlUHHVJDQ]H*HQRPDEVFKQLWWHRGHU*HQRPH]XVH
TXHQ]LHUHQ:KROH*HQRPH6HTXHQFLQJRGHUELRLQIRUPDWLVFKH$QDO\VHQGXUFK]XIKUHQ*H
ULQJIJLJH 8QWHUVFKLHGH WUHWHQ DEHU HEHQIDOOV GXUFK VSRQWDQH 0XWDWLRQHQ DXI +LJK /HYHO
*URXSRI6FLHQWLILF$GYLVRUVXQGZlUHQGDKHUQLFKW]ZLQJHQGHLQHU9HUlQGHUXQJGXUFK
*HQRPH(GLWLQJ ]XRUGHQEDU$XVVHUGHP LVW GLH LQKlUHQWH)HKOHUUDWHGLHVHU6HTXHQ]LHUXQJV
PHWKRGHQ]XEHDFKWHQGLHHVHUVFKZHUHQZUGHHLQHNOHLQH9HUlQGHUXQJ]ZHLIHOVIUHLIHVW]X
VWHOOHQ 'XHQVLQJHW DO 'D]XNRPPWQRFK GDVV VROFKH9HUIDKUHQEHL3IODQ]HQRGHU
7LHUHQ DXV =HLW XQG .RVWHQJUQGHQ QLFKW IU HLQH URXWLQHPlVVLJH$QZHQGXQJ LQIUDJH NRP
PHQVRQGHUQHKHUIUVSH]LHOOH6LWXDWLRQHQZLH]%5HFKWVVWUHLWLJNHLWHQ+LJK&RXQFLORI%LR
WHFKQRORJ\±6FLHQWLILF&RPPLWWHH(LQH$QZHQGXQJIU0LNURRUJDQLVPHQGHXWOLFKNOHL
QHUHU *HQRPH NRPPW HKHU LQIUDJH +LJK /HYHO *URXS RI 6FLHQWLILF$GYLVRUV $NWXHOO
N|QQHQ GLHVH DXVVHUGHP QXU IU 3UREHQ HLQJHVHW]W ZHUGHQ GLH ]XPLQGHVW  GHV *92
HQWKDOWHQ)UDLWXUH+HUPDQ/RRVH'HERGH	5RRVHQV
9HUIJEDUNHLWGHU5HIHUHQ]LQIRUPDWLRQHQ
)U*HQRPH(GLWLQJ3IODQ]HQGLHLQGHU(8]XJHODVVHQZHUGHQPVVHQ$QWUDJVWHOOHQGH5H
IHUHQ]LQIRUPDWLRQHQDQJHEHQXQG1DFKZHLVPHWKRGHQEHUGLH*HPHLQVDPH)RUVFKXQJVVWHOOH
GHU (XURSlLVFKHQ.RPPLVVLRQ -RLQW5HVHDUFK&HQWUH -5& YDOLGLHUHQ ODVVHQ 6DDWJXW /H
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
EHQVPLWWHORGHU)XWWHUPLWWHODXV*HQRPH(GLWLQJ3IODQ]HQPVVHQQDFKGHP*HULFKWVXUWHLOYRU
GHP,PSRUWLQGHU(8]XJHODVVHQZHUGHQ
:HQQGHU,PSRUWDXV/lQGHUQHUIROJWLQGHQHQ*HQRPH(GLWLQJ3IODQ]HQQLFKWXQWHUGLH*HQ
WHFKQLNJHVHW]JHEXQJIDOOHQ]% LQGHQ86$ LVWDOOHUGLQJVIUDJOLFKREHQWVSUHFKHQGH,QIRU
PDWLRQHQ EHU GLH$XVJDQJVRUJDQLVPHQ YRQ 6DDWJXW /HEHQVPLWWHO RGHU )XWWHUPLWWHO]XWDWHQ
YHUIJEDUVLQG
0DQFKH$XWRULQQHQXQG$XWRUHQJHKHQDEHU GDYRQDXV GDVV=FKWHULQQHQXQG=FKWHU HLQ
,QWHUHVVHKDEHQ LKUH3URGXNWHQDFKZHLVEDU]XPDFKHQXPLKUJHLVWLJHV(LJHQWXP]XVFKW
]HQ%XQGHVDPWIU1DWXUVFKXW]%I1
=XRUGQXQJGHU9HUlQGHUXQJ]XUYHUZHQGHWHQ7HFKQLN
:lKUHQGJHULQJHJHQHWLVFKH9HUlQGHUXQJHQJUXQGVlW]OLFKDQDO\WLVFKGHWHNWLHUEDUVLQGJLEWHV
ELVODQJNHLQHDQDO\WLVFKH0|JOLFKNHLW IHVW]XVWHOOHQZLHGLH9HUlQGHUXQJHQWVWDQGHQ LVW ]%
GXUFK*HQRPH(GLWLQJ*HQWHFKQLN%HVWUDKOXQJRGHUDQGHUHPXWDJHQH$JHQ]LHQRGHU6SRQ
WDQPXWDWLRQHQ %DUWVFK HW DO  +LJK /HYHO *URXS RI 6FLHQWLILF$GYLVRUV  /XVVHU
3DULVL3ODQ	5RGUtJXH]&HUH]R
'LH$UWGHU9HUlQGHUXQJNDQQMHGRFK$QKDOWVSXQNWHIUGLH7HFKQLNOLHIHUQ%DUWVFKHWDO
6
x 0RGLILNDWLRQHQOlQJHUHU1XNOHRWLGVHTXHQ]HQ
x $QKlXIXQJYRQYHUlQGHUWHQ1XNOHRWLGHQDQHLQHP/RFXV
x 8QEHDEVLFKWLJW YHUEOLHEHQH UHNRPELQDQWH'1$RGHU$EVFKQLWWHGDYRQ EHLVSLHOVZHLVH IU
1XNOHDVHV\VWHPHNRGLHUHQGH6HTXHQ]HQ
x bQGHUXQJGHV0HWDERORPV
5FNYHUIROJEDUNHLW
1XUZHQQ,QIRUPDWLRQHQEHUGLHJHQRPHGLWLHUWH3IODQ]HYRUOLHJHQ]%YRP(QWZLFNOHU3XEOL
NDWLRQHQ3DWHQWVFKULIWHQ=XFKWEFKHULVWGLH0|JOLFKNHLWHLQHU5FNYHUIROJEDUNHLWJHJHEHQ
0DQFKH9HUlQGHUXQJHQN|QQWHQVRZRKOGXUFKNRQYHQWLRQHOOH=FKWXQJDOVDXFKGXUFK*HQR
PH(GLWLQJKHUEHLJHIKUWZHUGHQXQGGLHVZlUHDQDO\WLVFKQLFKWXQWHUVFKHLGEDU'HU)DOOGDVV
GLH$QZHQGXQJGHU0HWKRGHQLFKWWUDQVSDUHQWLVWZLUGYRQ'XHQVLQJHWDODOVK\SRWKH
WLVFKP|JOLFK DEHU QLFKW UHOHYDQW HLQJHVFKlW]W (V ZlUH VFKZLHULJ GLH ,QIRUPDWLRQ EHU GLH
YHUZHQGHWH7HFKQRORJLHIUGLH6RUWHQHQWZLFNOXQJ]XXQWHUGUFNHQ1DFKGHUHQ(LQVFKlW]XQJ
KlWWHQ=FKWHULQQHQXQG=FKWHU]XGHPHKHUHLQ,QWHUHVVHGDVVLKUH=FKWXQJVSURGXNWHYRQ
DQGHUHQXQWHUVFKHLGEDUVLQG
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
0|JOLFKH+HUDXVIRUGHUXQJHQLQGLHVHP=XVDPPHQKDQJ
$XVGHQELVKHULJHQ%HWUDFKWXQJHQXQGDXI%DVLVGHU'LVNXVVLRQGHV7KHPDVLP6WDNHKROGHU
:RUNVKRSN|QQHQIROJHQGH.HUQIUDJHQLGHQWLIL]LHUWZHUGHQDXIGLHHVDNWXHOONHLQHRGHUNHLQH
EHIULHGLJHQGHQ$QWZRUWHQJLEW
x :LHN|QQHQ+HUVWHOOHQGHXQG ,PSRUWLHUHQGHVLFKHUVWHOOHQGDVV LKUH3URGXNWHNRUUHNWJH
NHQQ]HLFKQHWVLQGXQGGDVVNHLQH3URGXNWHLQGHQ+DQGHOJHODQJHQGLHNHLQH=XODVVXQJ
KDEHQ"
x :LHNDQQGHU6WDDWVHLQHUGLHVEH]JOLFKHQ.RQWUROOSIOLFKWQDFKNRPPHQ"
'D VLFK GLHVH )UDJHQ EHL GHU]HLWLJHP :LVVHQVVWDQG QLFKW KLQUHLFKHQG EHDQWZRUWHQ ODVVHQ
HUJLEWVLFKGDUDXV.OlUXQJVXQG+DQGOXQJVEHGDUILQIROJHQGHU+LQVLFKW
x *HQDXHUH$ENOlUXQJZDV GXUFK GLH GHU]HLWLJH$QDO\WLN XQG.RQWUROOUHJLPH LQ GHU 3UD[LV
QDFKZHLVEDU LVW ZDV QLFKW XQGZRZLHPDQ GLH$QDO\WLN HYHQWXHOO NXU]IULVWLJ YHUEHVVHUQ
N|QQWH]%LQGLUHNWGXUFK1DFKZHLVYRQ3HVWL]LGUFNVWlQGHQ
x (QWZLFNOXQJYRQ0DVVQDKPHQ]XU6LFKHUVWHOOXQJGHU9HUIJEDUNHLWYRQ5HIHUHQ]LQIRUPD
WLRQHQ
x hEHUOHJXQJHQ]X5FNYHUIROJEDUNHLWVV\VWHPHQZHQQDQDO\WLVFKH1DFKZHLVHQLFKWP|JOLFK
VLQG
x .OlUXQJ GHU /DVWYHUWHLOXQJ EHL HLQHP HUK|KWHQ$XIZDQG IU 1DFKZHLV XQG 5FNYHUIROJ
EDUNHLW±/DQGZLUWHXQG+HUVWHOOHUKDEHQMHGHQIDOOV9RUEHKDOWHGLHVH/DVWDOOHLQH]XEHU
QHKPHQ6+:,)2$0
x .OlUXQJGHUKDIWXQJVUHFKWOLFKHQ$VSHNWHIUGHQ)DOOYRQ.RQWDPLQDWLRQHQ
x .OlUXQJYRQP|JOLFKHQ|NRQRPLVFKHQXQGVR]L|NRQRPLVFKHQ ,PSOLNDWLRQHQZHQQ1DFK
ZHLVEDUNHLWXQG5FNYHUIROJEDUNHLWQLFKWJHVLFKHUWZHUGHQN|QQHQ
Ǧ %HLP9ROO]XJGHU(8XQG6FKZHL]HU*HQWHFKQLNJHVHW]JHEXQJGLHHLQH1XOOWROHUDQ]
JHJHQEHU6SXUHQYRQQLFKW]XJHODVVHQHQ*92LQ/HEHQVXQG)XWWHUPLWWHOQXQGHLQH
.HQQ]HLFKQXQJYRQ/HEHQVPLWWHOQDEYRUVLHKW
Ǧ EHLGHU6LFKHUXQJYRQJHWUHQQWHQ/LHIHUNHWWHQIUNRQYHQWLRQHOOH3URGXNWH%LRSURGXNWH
XQGJHQWHFKQLNIUHLH3URGXNWH
Ǧ )UGLH$XIUHFKWHUKDOWXQJYRQJHQWHFKQLNIUHLHQ5HJLRQHQ
(LQH ZHLWHUH 8QWHUVXFKXQJ HQWODQJ GHU DXIJHZRUIHQHQ 7KHPHQ XQG )UDJHQ NDQQ QLFKW LP
5DKPHQGLHVHU6WXGLHHUIROJHQ'DKHUZHUGHQ LP)ROJHQGHQQXUHLQLJHH[HPSODULVFKHhEHU
OHJXQJHQ]XP7KHPD5HIHUHQ]LQIRUPDWLRQHQDQJHVWHOOW
6LFKHUVWHOOXQJYRQ5HIHUHQ]LQIRUPDWLRQHQ
.RQWUROOHQDXIQLFKW]XJHODVVHQH*92YHUZHQGHQLQGHU(8LQHLQHUHUVWHQ6WXIHKlXILJ6FUHH
QLQJPHWKRGHQGLHDXIGHQ1DFKZHLVYRQKlXILJYHUZHQGHWHQWUDQVJHQHQ(OHPHQWHQEHUXKHQ
3URPRWRUHQ 7HUPLQDWRUHQ 5HVLVWHQ]JHQHQ XQG VRPLW QLFKW HYHQWVSH]LILVFK VLQG &2*(0
'DV-5&KDWGD]XHLQVWXILJH9HUIDKUHQHQWZLFNHOW5RVDHWDO6ROFKH9HUIDKUHQ
VLQGIU6'1XQG6'19HUlQGHUXQJHQQLFKWDQZHQGEDU+LHUPXVVQDFKHYHQWVSH]LILVFKHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'1$6HTXHQ]HQ E]Z 3URWHLQ0HWDEROLWHQPXVWHU JHVXFKW ZHUGHQ GLH YROOVWlQGLJ YRQ GHU
9HUIJEDUNHLWYRQHYHQWVSH]LILVFKHQ5HIHUHQ]LQIRUPDWLRQHQDEKlQJLJVLQG
,QGHQ/lQGHUQLQGHQHQ*HQRPH(GLWLQJ2UJDQLVPHQXQWHUGLH*HQWHFKQLNUHJHOXQJHQIDOOHQ
LVW]XHUZDUWHQGDVVGLHVH,QIRUPDWLRQHQHUIDVVWXQGEHU'DWHQEDQNHQLQWHUQDWLRQDOYHUIJEDU
JHPDFKWZHUGHQ,Q/lQGHUQLQGHQHQGLHVHQLFKWXQWHUGLH*HQWHFKQLNUHJHOXQJHQIDOOHQ]%
86$ZlUH]XSUIHQREDQGHUHYRUKDQGHQH5HJXOLHUXQJHQ]%VRUWHQUHFKWOLFKH5HJHOXQ
JHQGLH(UIDVVXQJGHUDUWLJHU,QIRUPDWLRQHQHUIRUGHUQ,VWGLHVQLFKWGHU)DOOZlUHHVHUKHEOLFK
VFKZLHULJHUELVXQP|JOLFKGLHVH,QIRUPDWLRQHQLQHLQHU'DWHQEDQN]XHUIDVVHQ'LH6FKOVVHO
IUDJHIUGHQWUDQVDWODQWLVFKHQ+DQGHOLVWGDKHUREXQGZLHJHZlKUOHLVWHWZHUGHQNDQQGDVV
VROFKH,QIRUPDWLRQHQV\VWHPDWLVFKHUIDVVWZHUGHQN|QQHQ'LHQlFKVWH)UDJHZlUHGDQQZLH
GLHVH LQWHUQDWLRQDO YHUIJEDU JHPDFKW ZHUGHQ N|QQWHQ 'DV *02)UHH 5HJLRQV 1HWZRUN
VFKOlJWEHLVSLHOVZHLVHYRUGLHVH ,QIRUPDWLRQHQDXI LQWHUQDWLRQDOHU(EHQH LQHLQHU'DWHQEDQN
LP5DKPHQGHV&DUWDJHQD3URWRFRORQ%LRVDIHW\DXI]XQHKPHQ(XURSHDQ*02)UHH5HJLRQV
1HWZRUN(LQDQGHUHU9RUVFKODJZlUHVROFKH,QIRUPDWLRQHQLQGLH6RUWHQ]XODVVXQJPLW
DXI]XQHKPHQ6+:
'DV+LJK&RXQFLORI%LRWHFKQRORJ\OLVWHWGLHUHOHYDQWHQ,QIRUPDWLRQHQIU1DFKZHLVEDUNHLWXQG
5FNYHUIROJEDUNHLWZLHIROJWDXI+LJK&RXQFLORI%LRWHFKQRORJ\±6FLHQWLILF&RPPLWWHH
x 6SH]LHVXQG6RUWH
x =FKWXQJVPHWKRGH
x 0HWKRGHGHV'1$7UDQVIHUVIDOOVUHOHYDQW
x *HZHEHGDVIUGLH9HUlQGHUXQJHQJHQXW]WZLUG
x 9HUlQGHUWHRGHUQHXH(LJHQVFKDIWHQ
x 0HWKRGHQIUSKlQRW\SLVFKH$QDO\VHQ
x 6HTXHQ]GHUJHQRPLVFKHQ=LHOUHJLRQ YRUXQGQDFKGHU9HUlQGHUXQJXQGFKURPRVPDOH
9HURUWXQJ
x $QZHVHQKHLW$EZHVHQKHLWYRQ6'1.RPSRQHQWHQIDOOVUHOHYDQW
x 6SH]LILVFKH(UNHQQXQJVPDUNHU
,VWGLH,QIRUPDWLRQEHUGLHYHUZHQGHWH7HFKQLNEHLVSLHOVZHLVHQLFKWYHUIJEDUNDQQHLQDQDO\
WLVFKHU1DFKZHLVQLFKWNOlUHQREJHULQJIJLJHbQGHUXQJHQGHU'1$6HTXHQ]DXVNRQYHQWLR
QHOOHU 0XWDJHQHVH RGHU *HQRPH (GLWLQJ VWDPPHQ RGHU GXUFK VSRQWDQH0XWDWLRQHQ KHUYRU
JHUXIHQZXUGHQ
9RUGLHVHP+LQWHUJUXQGVLQGDXFK9RUVFKOlJH]XYHUVWHKHQHLQHQ'1$7DJHLQ]XIKUHQ$UDNL
	,VKLL±TXDVLDOV9HUIDKUHQVPDUNHU(VLVWDEHUGDYRQDXV]XJHKHQGDVV(QWZLFNOHULQ
QHQXQG(QWZLFNOHUQXUGDQQRIIHQIUVROFKH9RUVFKOlJHZlUHQZHQQGLH3IODQ]HGDGXUFKGHQ
6WDWXVDOV1LFKW*93EHLEHKDOWHQZUGH
.RQWH[W(8
$QDO\WLVFKH8QWHUVXFKXQJHQYRQLPSRUWLHUWHP6DDWJXW)XWWHUPLWWHOXQG/HEHQVPLWWHO]XWDWHQ
DXIGLH$QZHVHQKHLWYRQLQGHU(8QLFKW]XJHODVVHQHQ*92ZDUHQEHUHLWVELVKHUHLQHQRWZHQ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
GLJH5RXWLQHhEHUVLFKWVLHKH$EE]XPHLQHQGDPDQFKH*93LQ86$.DQDGDRGHU%UD
VLOLHQEHLVSLHOVZHLVHEHUHLQH=XODVVXQJYHUIJHQXQGDQJHEDXWZHUGHQGUIHQZlKUHQGGLHV
LQGHU(8 QRFKQLFKWGHU)DOO LVW DV\PPHWULVFKH=XODVVXQJHQ=XPDQGHUHQ WUHWHQ LPPHU
DXFK )lOOH DXI LQ GHQHQ 6SXUHQ YRQ *93V JHIXQGHQ ZHUGHQ GLH LQ GHU (8 QRFK NHLQH
0DUNW]XODVVXQJ KDEHQ =X EHLGHQ7KHPHQ JLEW HV DXVIKUOLFKH (U|UWHUXQJHQ LQ GHUZLVVHQ
VFKDIWOLFKHQ /LWHUDWXU XQG LQ 3ROLF\GRNXPHQWHQ VRZLH $NWLYLWlWHQ DXI LQWHUQDWLRQDOHU (EHQH
6WLFKZRUWORZOHYHOSUHVHQFHVLHKH2(&'
'LHVH )UDJHQ VLQG YRQ KRKHU5HOHYDQ] ZHLO LP )DOO HLQHV1DFKZHLVHV YRQ LQ GHU (8 QLFKW
DXWRULVLHUWHQ*93GLH3URGXNWHQLFKW LPSRUWLHUWZHUGHQGUIHQE]ZDXVGHP9HUNHKUJHQRP
PHQZHUGHQPVVHQ$XVQDKPHQVLQG)XWWHUPLWWHO%HLGLHVHQZLUG LQEHVWLPPWHQ)lOOHQHLQ
6FKZHOOHQZHUW YRQ  HUODXEW 'DV KDW ZLHGHUXP KDIWXQJVUHFKWOLFKH XQG |NRQRPLVFKH
,PSOLNDWLRQHQXQGN|QQWHDXFKLP)DOOYRQ*92GLHDXV)HOGYHUVXFKHQVWDPPHQXQGQRFKLQ
NHLQHP /DQG HLQH0DUNW]XODVVXQJ KDEHQPLW JHVXQGKHLWOLFKHQ XQG |NRORJLVFKHQ %HGHQNHQ
HLQKHUJHKHQ
$EE *928QWHUVXFKXQJVVFKHPDLQ)UDQNUHLFK
4XHOOH0RGLIL]LHUWDXV+LJK&RXQFLORI%LRWHFKQROR\±6FLHQWLILF&RPPLWWHH©1HJDWLYªEHGHXWHWXQWHUGHU
1DFKZHLVEDUNHLWVJUHQ]H'LH6FKZHOOHQZHUWHXQGEH]LHKHQVLFKDXIGLHIUDQ]|VLVFKHQ5HJHOXQJHQ
(LQZHLWHUHU*UXQGIU.RQWUROOHQDXI*92LVWGLHhEHUSUIXQJDXI(LQKDOWXQJYRQJHVHW]OLFKHQ
RGHUSULYDWZLUWVFKDIWOLFKHQ.HQQ]HLFKQXQJVHUIRUGHUQLVVHQ+LHUIU LVW HLQH4XDQWLIL]LHUXQJGHU
JHQHWLVFK YHUlQGHUWHQ '1$ HUIRUGHUOLFK (LQH hEHUVFKUHLWXQJ YRQ  ZUGH HLQH .HQQ
]HLFKQXQJVSIOLFKWQDFK(8*HQWHFKQLNJHVHW]DXVO|VHQRGHUHLQHQ9HUNDXIDOV%LRSURGXNWJH
PlVV(8%LRODQGEDXYHURUGQXQJXQP|JOLFKPDFKHQ'LHVLVWDXFKGHVKDOEUHOHYDQWZHLOGHU
)UJHQHWLVFKYHUlQGHUWH$XVJDQJVHU]HXJQLVVHIUGLHHLQ=XODVVXQJVYHUIDKUHQOlXIWRGHUGHUHQ=XODVVXQJDEOlXIW
(89HURUGQXQJ
=XIlOOLJHWHFKQLVFKXQYHUPHLGEDUH*929HUXQUHLQLJXQJHQELVVLQG]XOlVVLJ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
/HEHQVPLWWHOKDQGHO HV LQ PDQFKHQ (80LWJOLHGVVWDDWHQ YHUPHLGHW DOV *9JHNHQQ]HLFKQHWH
3URGXNWHLP6RUWLPHQW]XKDEHQ
(LQHhEHUVFKUHLWXQJYRQZUGHEHLVSLHOVZHLVHLQ)UDQNUHLFKXQGgVWHUUHLFKHLQH.HQQ
]HLFKQXQJDOVJHQWHFKQLNIUHLXQP|JOLFKPDFKHQ(8XQGQDWLRQDOH.RH[LVWHQ]UHJHOXQJHQXQG
YHUIDKUHQXQGHQWVSUHFKHQGH.RQWUROOHQ VROOHQGLH$XIUHFKWHUKDOWXQJJHWUHQQWHU /LHIHUNHWWHQ
JHZlKUOHLVWHQ
%HLGHVGHUTXDOLWDWLYHXQGGHUTXDQWLWDWLYH1DFKZHLVLVWYRQ%HGHXWXQJIUGLH$XIUHFKWHUKDO
WXQJ YRQ JHWUHQQWHQ /LHIHUNHWWHQ IU /HEHQV XQG )XWWHUPLWWHOSURGXNWH GLH QLFKW DOV *9
JHNHQQ]HLFKQHWZHUGHQVROOHQIU%LRVRZLHIUJHQWHFKQLNIUHLJHNHQQ]HLFKQHWH3URGXNWH'LH
/LHIHUNHWWHQYRQJHQWHFKQLNIUHLHQRGHU%LRSURGXNWHQYHUZHQGHQGDEHLDXFKKlXILJ©*HQWHFK
QLNIUHL=HUWLILNDWHªIUGLHHLQJHVHW]WHQ=XWDWHQXQG=XVDW]VWRIIH
.RQWH[W6FKZHL]
5HJHOXQJQDFK*HQWHFKQLNJHVHW]
)XWWHUPLWWHOZHUGHQYRQ$JURVFRSH3RVLHX[JHPlVV)XWWHUPLWWHOYHURUGQXQJ)09NRQWUROOLHUW
(LQH/LVWH]XJHODVVHQHUXQGWROHULHUWHU*92QDFK$UWLNHOGHU)09VRZLHLQGHU(8]XJHODV
VHQHQ*92LVWDXIGHU:HEVLWHGHV%XQGHVDPWVIU/DQGZLUWVFKDIWYHUIJEDU6DDWJXW
GDVK|FKVWHQV9HUXQUHLQLJXQJGXUFKQLFKWEHZLOOLJWHV0DWHULDOHQWKlOWXQGGHVVHQ8P
ZHOWYHUWUlJOLFKNHLWQDFKGHU)U69RGHULQHLQHPLQGHU(8DQJHZDQGWHQJOHLFKZHUWLJHQ9HUIDK
UHQIHVWJHVWHOOWZRUGHQLVWGDUIRKQH%HZLOOLJXQJLQ9HUNHKUJHEUDFKWZHUGHQ$UWD$EV
9HUPHKUXQJVPDWHULDO9HURUGQXQJ
)U /HEHQVPLWWHO RGHU )XWWHUPLWWHO JHOWHQ GLHVHOEHQ 5HJHOXQJHQ ZLH IU 6DDWJXW $UWD
$EV9HUPHKUXQJVPDWHULDO9HURUGQXQJ)UQLFKWEHZLOOLJWH*92EHVWHKWHLQH1XOOWROHUDQ]
*92.RQWUROOHQZHUGHQQDFKGHQ%HVWLPPXQJHQGHV*HQWHFKQLNJHVHW]HV$UW*7*YRU
JHQRPPHQ'LH]XVWlQGLJH%HK|UGHLVWGDV%/:
%LRODQGEDXJHQWHFKQLNIUHLXQGDQGHUHSULYDWUHFKWOLFKH*WH]HLFKHQ
*HVHW]OLFKH*UXQGODJH IU 3URGXNWLRQ XQG9HUPDUNWXQJ YRQ%LRSURGXNWLRQ LVW GLH 6FKZHL]HU
%LR9HURUGQXQJ  $QDORJ ]XU (8%LRYHURUGQXQJ ZHUGHQ GDULQ *9=XWDWHQDQWHLOH ELV
WROHULHUWVRIHUQHLQH=XODVVXQJDOV/HEHQVRGHU)XWWHUPLWWHOIUGLH6FKZHL]YRUOLHJW'LH
%LR6XLVVH5LFKWOLQLHQJHKHQQRFKGDUEHUKLQDXVXQG WROHULHUHQJHQHUHOOQXU%HL6RMD
ZHUGHQEHLVSLHOVZHLVHLP(UQWHJXWXQGLP+DQGHOVSURGXNW*9$QWHLOWROHULHUWVR
IHUQGLH9HUXQUHLQLJXQJWHFKQLVFKQLFKWYHUPHLGEDUXQG]XIlOOLJLVW
*HQWHFKQLNIUHLH$XVOREXQJHQVLQG LQGHU6FKZHL]VFKZLHULJXP]XVHW]HQGDKLHUGLHJHVHW]
OLFKHQ 5DKPHQEHGLQJXQJHQ DXFK *HQWHFKQLNIUHLKHLW YRQ )XWWHUPLWWHO]XVlW]HQ ZLH (Q]\PHQ
RGHU9LWDPLQHQHUIRUGHUQZHOFKHRIWPLWKLOIHYRQJHQWHFKQLVFKYHUlQGHUWHQ0LNURRUJDQLVPHQ
KHUJHVWHOOW ZHUGHQ )U GHQ([SRUW LQ DQGHUH /lQGHU LVW HLQH GHUDUWLJH$XVOREXQJ DOOHUGLQJV
HUODXEW
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
'LH 6XLVVH*DUDQWLH.HQQ]HLFKQXQJ EHUFNVLFKWLJW EHLVSLHOVZHLVH DXFK *HQWHFKQLNNULWHULHQ
$JUR0DUNHWLQJ6XLVVH
,PSRUWNRQWUROOHQ
,QGHQOHW]WHQ-DKUHQVLQGLPPHUZLHGHU*926SXUHQLQLPSRUWLHUWHQ/HEHQVXQG)XWWHUPLW
WHOQLQGHU(8XQGGHU6FKZHL]HQWGHFNWZRUGHQ:HOWZHLWZXUGHQDOOHLQELVFD)lOOH
GRNXPHQWLHUW )RRGDQG$JULFXOWXUH2UJDQL]DWLRQRI WKH8QLWHG1DWLRQV)$2GLH7HQ
GHQ] LVW VWHLJHQG $XV 6LFKW GHU /HEHQVPLWWHOKHUVWHOOHQGHQ XQG GHV .RQVXPHQWLQQHQ XQG
.RQVXPHQWHQVFKXW]HV VWHOOHQ VLH HLQ VWlQGLJHV 3UREOHP GDU 6+: &2&(5$/ >R-@ %HL
'LVNXVVLRQHQ YRQ *HQRPH (GLWLQJ ZXUGH KlXILJ EHWRQW GDVV PDQFKH *HQRPH (GLWLQJ
9HUlQGHUXQJHQDOVVROFKHQLFKWQDFKZHLVEDUVHLHQ 6+:DXFK LQGHQ LP$QKDQJJHOLVWHWHQ
9HUDQVWDOWXQJHQ(VVWHOOWVLFKGLH)UDJHREXQGLQZLHZHLWVLFKGLHELVKHULJH3UREOHPODJHEHL
GHQ*92.RQWUROOHQGXUFK*HQRPH(GLWLQJ2UJDQLVPHQYHUlQGHUWRGHUYHUVFKlUIW
 $QSDVVXQJGHV6FKZHL]HU*HQWHFKQLNUHFKWV
'DV (X*+8UWHLO  ZHOFKHV *HQRPH (GLWLQJ2UJDQLVPHQ DOV *92UJDQLVPHQ HLQVWXIW
XQGVRPLWGLHVHGHPKHUUVFKHQGHQ*HQWHFKQLNUHFKWXQWHUVWHOOWKDWIUGLH6FKZHL]NHLQHXQ
PLWWHOEDUH$XVZLUNXQJ*HUDGHGHVKDOELVWHLQH$QSDVVXQJGHV6FKZHL]HU*HQWHFKQLNJHVHW]HV
HUIRUGHUOLFKXP5HFKWVVLFKHUKHLW IU6FKZHL]HU$NWHXULQQHQXQG$NWHXUHKLQVLFKWOLFKGHU(LQ
RUGQXQJYRQ*HQRPH(GLWLQJKHU]XVWHOOHQ'HU6FKZHL]HULVFKH%XQGHVUDWKDW VLFKGD]XEH
UHLWVJHlXVVHUWXQGGDV7KHPDIUDXIGLH$JHQGDJHVHW]W
$XV6LFKWGHV%XQGHVUDWVZlUH*HQRPH(GLWLQJ]ZDUJUXQGVlW]OLFKDOVJHQWHFKQLVFKHV9HUIDK
UHQ]XNODVVLIL]LHUHQDOOHUGLQJVLVWHVXQNODUREGLHGDUDXV UHVXOWLHUHQGHQ3URGXNWHDXI%DVLV
GHU6FKZHL]HU*HQWHFKQLNJHVHW]JHEXQJDOV*92JHOWHQZUGHQ(VZLUGGDKHUEHDEVLFKWLJW
GDVMHW]LJH5HFKWDQ]XSDVVHQ'LH$QSDVVXQJVROO©ULVLNREDVLHUWªXQGXQWHU%HUFNVLFKWLJXQJ
GHV9RUVRUJHSULQ]LSVHUIROJHQ'HU%XQGHVUDWEHNHQQWVLFK LQGLHVHU.RPPXQLNDWLRQ]XU1RW
ZHQGLJNHLWYRQHLQHUYRUDE]XHUIROJHQGHQ5LVLNRDEVFKlW]XQJXQG5LVLNRPLQLPLHUXQJ9RQGHQ
]XVWlQGLJHQ%HK|UGHQVROOHQ9RUVFKOlJHIUHLQH5LVLNRNDWHJRULVLHUXQJHQWZLFNHOWZHUGHQXQG
GLHJHVHW]OLFKHQ$QIRUGHUXQJHQGDQQDQGLHVH.DWHJRULHQDQJHSDVVWZHUGHQ=XHUVWVROOHQGLH
(FNSXQNWHGHUUHFKWOLFKHQ$QSDVVXQJIHVWJHOHJWZHUGHQ$XIGLHVHU%DVLVVROOHQGDQQGDV(LG
JHQ|VVLVFKH'HSDUWPHQWIU8PZHOW9HUNHKUXQG.RPPXQLNDWLRQXQGGDV(LGJHQ|VVLVFKH'H
SDUWPHQWIU:LUWVFKDIW%LOGXQJXQG)RUVFKXQJELV(QGHHLQH9HUQHKPODVVXQJVYRUODJH
HUDUEHLWHQ6FKZHL]HULVFKHU%XQGHVUDW
'LHVH (UNOlUXQJ NDQQ DOV +LQZHLV LQWHUSUHWLHUW ZHUGHQ GDVV GHU 6FKZHL]HU %XQGHVUDW QLFKW
]ZDQJVOlXILJGHU(85HFKWVSUHFKXQJIROJHQP|FKWHGLHDOOH*HQRPH(GLWLQJ2UJDQLVPHQDOV
*92 HLQVWXIW XQG GHQVHOEHQ 0DUNW]XODVVXQJVDQIRUGHUXQJHQ XQWHUZLUIW ZLH NODVVLVFKH *92
2E XQG LQZHOFKHP8PIDQJ GLHVH$EVLFKW GHV%XQGHVUDWV UHFKWOLFK XQG SROLWLVFK XPJHVHW]W

©'LHSIODQ]OLFKHQ3URGXNWHVWDPPHQDXVGHP$QEDXYRQJHQWHFKQLVFKQLFKWYHUlQGHUWHQ3IODQ]HQ'LHWLHULVFKHQ
3URGXNWH VWDPPHQ YRQ JHQWHFKQLVFK QLFKW YHUlQGHUWHQ7LHUHQ GLHPLW JHQWHFKQLVFK QLFKW YHUlQGHUWHQ )XWWHUPLWWHOQ
HUQlKUWZRUGHQVLQG NHLQH)WWHUXQJPLW)XWWHUPLWWHOQGLHDOVJHQWHFKQLVFKYHUlQGHUWJHNHQQ]HLFKQHWZHUGHQPV
VHQ$XIGHQZHLWHUHQ3URGXNWLRQVXQG9HUDUEHLWXQJVVWXIHQGUIHQNHLQHGHNODUDWLRQVSIOLFKWLJHQ*92.RPSRQHQWHQ
HLQJHVHW]WZHUGHQª$JUR0DUNHWLQJ6XLVVH
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
ZHUGHQNDQQ OlVVWVLFK]XP%HULFKWV]HLWSXQNWQLFKWDEVFKlW]HQ+LOIUHLFKGDEHL LVW MHGHQIDOOV
GDVV HLQ 9HUQHKPODVVXQJVYHUIDKUHQ EOLFKHUZHLVHPLW LQWHQVLYHQ .RQVXOWDWLRQHQ YRQ 6WDNH
KROGHUQXQG([SHUWLQQHQXQG([SHUWHQHLQKHUJHKW8PGLHVHQ3UR]HVV]XXQWHUVWW]HQZlUH
HVDXV6LFKWGHU.DSLWHODXWRULQXQGGHVDXWRUVMHGHQIDOOVKLOIUHLFK.OlUXQJHQHQWODQJIROJHQGHU
)UDJHQYRU]XQHKPHQ
x ([SORULHUHQGHU$XVZLUNXQJHQHLQHUGLIIHUHQ]LHUWHQ%HKDQGOXQJYRQEHVWLPPWHQ$UWHQGHV
*HQRPH(GLWLQJV]%6'1LQQHUKDOEGHV6FKZHL]HU*HQWHFKQLNUHFKWV
x 3UIXQJYRQ2SWLRQHQHLQHU5HYLVLRQGHV6FKZHL]HU*HQWHFKQLNUHFKWVXPHVOHLFKWHUXQG
IRUWODXIHQG DQ GHQ )RUWVFKULWW YRQ:LVVHQVFKDIW XQG 7HFKQLN DQSDVVHQ ]X N|QQHQ (LQH
DQDORJH'LVNXVVLRQEDKQWVLFKDNWXHOODXFKLQGHU(8DQ
x 3UIXQJ GHU 9ROO]LHKEDUNHLW GHV 6FKZHL]HU *HQWHFKQLNUHFKWV E]Z YRQ $QSDVVXQJV
RSWLRQHQIUQLFKWGHNODULHUWH/HEHQVXQG)XWWHUPLWWHO]XWDWHQVRZLH6DDWJXWDXV*HQRPH
(GLWLQJ3IODQ]HQVRZLHDOOIlOOLJHU,PSOLNDWLRQHQ
Ǧ (QWODQJGHULP$EVFKQLWWDXIJHZRUIHQHQ)UDJHQ
Ǧ $QDO\VH YRQ 2SWLRQHQ XQG *UHQ]HQ IU .RH[LVWHQ] HLQHU /DQGZLUWVFKDIW XQG 3UR
GXNWLRQPLW*HQRPH(GLWLQJ3IODQ]HQPLWNRQYHQWLRQHOOHPE]Z%LRODQGZLUWVFKDIW
)ROJW GLH6FKZHL] GHU (8*HVHW]HVODJH QLFKW RGHU QLFKW ]XU*lQ]HZUGHQ LQ GHU 6FKZHL]
]ZDUUHFKWOLFKJQVWLJHUH%HGLQJXQJHQIUGLH(QWZLFNOXQJXQG9HUPDUNWXQJYRQNRPPHU]LHO
OHQ *HQRPH (GLWLQJ6RUWHQ JHVFKDIIHQ ,Q GLHVHP OLEHUDOHUHQ 6]HQDULR EOHLEW DEHU GHQQRFK
RIIHQ RE GLHVH7HFKQRORJLH HQWODQJ GHU:HUWVFK|SIXQJVNHWWH XQG YRQ.RQVXPHQWLQQHQ XQG
.RQVXPHQWHQ PLW *HQWHFKQLN JOHLFKJHVHW]W RGHU RE ]ZLVFKHQ *HQRPH (GLWLQJ2UJDQLVPHQ
XQG*92GLIIHUHQ]LHUWZHUGHQZUGH
)ROJW GLH 6FKZHL] GHU (8*HVHW]HVODJH VWHOOHQ VLFK YRUDXVVLFKWOLFK SULPlU GLH )UDJHQ YRQ
'LIIHUHQ]LHUXQJ XQG$N]HSWDQ] ZHLO *HQRPH (GLWLQJ3IODQ]HQ XQG 3URGXNWH GDQQ DOV *9
3URGXNWHEHKDQGHOWXQGJHNHQQ]HLFKQHWZHUGHQPVVWHQXQGHLQH'LIIHUHQ]LHUXQJIU6WDNH
KROGHUXQG.RQVXPHQWLQQHQXQG.RQVXPHQWHQGDQQYLHOVFKZLHULJHUZlUH,QGLHVHP6]HQDULR
WUHWHQGDQQDQGHUH+HUDXVIRUGHUXQJHQDXVGHPJOREDOHQ+DQGHOLQGHQ9RUGHUJUXQGGHU8P
JDQJPLWLPSRUWLHUWHP6DDWJXW/HEHQVXQG)XWWHUPLWWHOSURGXNWHQYRQ*HQRPH(GLWLQJ6RUWHQ
DXV /lQGHUQ LQ GHQHQ *HQRPH (GLWLQJ6RUWHQ QLFKW GHQ *HQWHFKQLNUHJHOXQJHQ RGHU HLQHU
VRQVWLJHQVSH]LILVFKHQ*HQRPH(GLWLQJ5HJHOXQJXQWHUOLHJHQXQGGLHGHPQDFKQLFKWDOV*H
QRPH(GLWLQJ6RUWHQUHJLVWULHUWXQGJHNHQQ]HLFKQHWZHUGHQPVVWHQ
 =XVDPPHQIDVVXQJXQG6FKOXVVIROJHUXQJHQ
9HUJOLFKHQPLWNRQYHQWLRQHOOHU*HQWHFKQLNXQG9HUIDKUHQGHU0XWDWLRQV]FKWXQJHUODXEHQ*H
QRPH(GLWLQJ0HWKRGHQLP%HUHLFK3IODQ]HQ]XFKWJHQHWLVFKH9HUlQGHUXQJHQPLWK|KHUHU3Ul
]LVLRQEHLJOHLFK]HLWLJHU5HGXNWLRQYRQVRJHQDQQWHQ2II7DUJHW(IIHNWHQXQEHDEVLFKWLJWHJHQH
WLVFKH 9HUlQGHUXQJHQ DXVVHUKDOE GHU =LHOUHJLRQ 'DV 6SHNWUXP YRQ*HQRPH(GLWLQJ UHLFKW
YRQNOHLQVWHQ9HUlQGHUXQJHQ]%$XVWDXVFKYRQHLQ]HOQHQ1XNOHRWLGHQELVKLQ]XU,QVHUWLRQ
RGHU'HOHWLRQYRQPHKUHUHQ*HQHQJHVWDIIHOWHRGHUVLPXOWDQH9HUlQGHUXQJHQYRQ*HQHQVLQG
HEHQIDOOV P|JOLFK )RUVFKXQJV XQG (QWZLFNOXQJVDUEHLWHQ IU QHXH 3IODQ]HQVRUWHQ N|QQHQ
GDGXUFKHUKHEOLFKEHVFKOHXQLJWXQGQHXH$QZHQGXQJHQHUP|JOLFKWZHUGHQ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
1HEHQGHQ WHFKQLVFKHQ9RUWHLOHQJLEWHVDXFKQRFKZHLWHUHEHGHXWVDPH7ULHENUlIWHGHU(QW
ZLFNOXQJ)DOOHQ*HQRPH(GLWLQJ3IODQ]HQZLHGLHV LQPDQFKHQ/lQGHUQGHU]HLWGHU)DOO LVW
QLFKWXQWHU*HQWHFKQLNUHJHOXQJHQ LVWHLQH9HUPHLGXQJYRQNRVWHQXQG]HLWLQWHQVLYHQ=XODV
VXQJVYHUIDKUHQXQGZRP|JOLFKGLH9HUPHLGXQJGHVQHJDWLYHQ ,PDJHVYRQJHQWHFKQLVFKYHU
lQGHUWHQ 3IODQ]HQ XQG GDUDXV KHUJHVWHOOWHQ /HEHQV XQG )XWWHUPLWWHOSURGXNWHQ P|JOLFK $OO
GLHVH)DNWRUHQYHUULQJHUQGLH.RVWHQXQG=HLWELV]XU0DUNWUHLIHHEHQVRZLHGDVXQWHUQHKPHUL
VFKH5LVLNRZRGXUFKGLHVH0HWKRGHQDXFKIU.08VYRQJURVVHP,QWHUHVVHVHLQN|QQWHQ
9RUGLHVHP+LQWHUJUXQGOlVVWVLFKHLQHKRKH'\QDPLNLQ)RUVFKXQJXQG(QWZLFNOXQJEHREDFK
WHQ*HQRPH(GLWLQJYRUDOOHP&5,635ZLUGLQ]ZLVFKHQURXWLQHPlVVLJLQGHU)RUVFKXQJYHU
ZHQGHWQHEHQGHQJURVVHQ$JUDUELRWHFKQRORJLHILUPHQVLQGDXI*HQRPH(GLWLQJVSH]LDOLVLHUWH
.08V VHKU DNWLY 5XQG *HQRPH(GLWLQJ3IODQ]HQVRUWHQ EHILQGHQ VLFK LQ YHUVFKLHGHQHQ
6WDGLHQGHU(QWZLFNOXQJ]XU0DUNWUHLIH1HXH$QZHQGXQJHQZHUGHQDQYLVLHUWGLHPLW NODVVL
VFKHU*HQWHFKQLNVFKZLHULJHU]XUHDOLVLHUHQZlUHQ]%JOHLFK]HLWLJH9HUlQGHUXQJYRQELV
*HQNRSLHQ LP*HQRPEHLGHUPHKOWDXUHVLVWHQWHQ.DUWRIIHO'HU6FKZHUSXQNWGHUELVKHULJHQ
)RUVFKXQJXQG(QWZLFNOXQJOLHJWDXINOHLQVWHQJHQHWLVFKHQ9HUlQGHUXQJHQ
:lKUHQGGLHVH'\QDPLNLQGHQ86$XQGGHQPHLVWHQDPHULNDQLVFKHQ6WDDWHQDQKlOWKDWVLH
VLFKLQGHU(8LQIROJHGHV(X*+8UWHLOVYRP-XOLJHlQGHUW'DV(X*+KDWDOOH*HQR
PH(GLWLQJ0HWKRGHQXQG9HUlQGHUXQJHQGHP(8*HQWHFKQLNUHFKWXQWHUJHRUGQHW)U3IODQ
]HQ]XFKW6DDWJXWSURGXNWLRQXQG/DQGZLUWVFKDIW LQGHU(8HQWIlOOWGDPLWGHUJHZLFKWLJVWH9RU
WHLOJHJHQEHUGHUNODVVLVFKHQ*HQWHFKQLN±GHUHLQIDFKHUH0DUNW]XJDQJ'DV8UWHLOKDWPDQ
FKH(80LWJOLHGVVWDDWHQXQG6WDNHKROGHUGD]XEHZRJHQHLQH9HUlQGHUXQJGHUJHVHW]OLFKHQ
5DKPHQEHGLQJXQJHQLQGHU(8HLQ]XIRUGHUQ'LH6FKZHL]KDW±UHFKWOLFKJHVHKHQ±6SLHOUDXP
IUHLQH5HJHOXQJGLHYRQGHU(85HJHOXQJDEZHLFKW LQVRIHUQZlUHQSULQ]LSLHOO]ZHL6]HQD
ULHQGHQNEDU
)ROJWGLH6FKZHL]GHU(85HJHOXQJXQGEHWUDFKWHWDOOH*HQRPH(GLWLQJ0HWKRGHQXQG9HUlQ
GHUXQJHQ UHFKWOLFK JHVHKHQ DOV *HQWHFKQLN LVW GDYRQ DXV]XJHKHQ GDVV VLFK GLH 6RUWHQ
HQWZLFNOXQJHQ ZHLWHUKLQ DXI ELVKHU YHUZHQGHWH XQG DN]HSWLHUWH 7HFKQRORJLHQ NRQ]HQWULHUW
NRQYHQWLRQHOOH =FKWXQJ ± GXUFKDXV XQWHU 9HUZHQGXQJ YRQ7HFKQRORJLHQZLH ]%PDUNHU
DVVLVWHGEUHHGLQJ'LH$QZHQGXQJYRQ*HQRPH(GLWLQJLQGHU)RUVFKXQJVRZHLWVLHLP/DERU
RGHU*ODVKDXVVWDWWILQGHWZLUGGDYRQZHQLJEHWURIIHQVHLQ)RUVFKXQJHQLP)UHLODQGVLQGGDQQ
DOV)UHLVHW]XQJVYHUVXFKH]ZDUP|JOLFKGLH8QWHUVFKLHGH]X/lQGHUQZLHGHQ86$WUHWHQ MH
GRFK QRFK GHXWOLFKHU KHUYRU DOV ]XYRU EHL NODVVLVFK JHQWHFKQLVFK YHUlQGHUWHQ3IODQ]HQ )U
JHQWHFKQLNIUHLH 3URGXNWLRQ EOHLEHQ GLH I|UGHUOLFKHQ 5DKPHQEHGLQJXQJHQ GDGXUFK NXU] ELV
PLWWHOIULVWLJDXIUHFKWGDQLFKWPLWP|JOLFKHQ.RH[LVWHQ]SUREOHPHQGXUFKHLQHQ$QEDXLQGHU(8
XQG6FKZHL]JHUHFKQHWZHUGHQPXVVXQGDXFKGLHLQWHUQH'LVNXVVLRQEHUHLQHP|JOLFKH'LI
IHUHQ]LHUXQJYRQNODVVLVFKHU*HQWHFKQLNXQGEHVWLPPWHQ*HQRPH(GLWLQJ$QZHQGXQJHQNHL
QHQ QHXHQ$XIWULHE HUKlOW 6ROOWH HV DEHU GXUFK0DVVQDKPHQ GHU /HEHQVPLWWHONRQWUROOH XQG
5FNYHUIROJEDUNHLW QLFKW JHOLQJHQ *HQWHFKQLNIUHLKHLW XQWHU (LQVFKOXVV YRQ JHQRPHGLWLHUWHQ
3IODQ]HQ XP]XVHW]HQ N|QQWH GLHV LQGHUPLWWHO ELV ODQJIULVWLJHQ3HUVSHNWLYH GHQJHVDPWHQ
6HNWRUGHUJHQWHFKQLNIUHLHQ3URGXNWLRQXQWHU+DQGOXQJVGUXFNEULQJHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
(LQH +HUDXVIRUGHUXQJ VWHOOHQ DOOHUGLQJV 6DDWJXW /HEHQV XQG )XWWHUPLWWHO]XWDWHQ E]Z SUR
GXNWHGDUGLHDXV/lQGHUQ LPSRUWLHUWZHUGHQGLHNHLQH=XODVVXQJVXQG.HQQ]HLFKQXQJVUH
JHOQIU*HQRPH(GLWLQJKDEHQ]%86$3UDNWLNHULQQHQXQG3UDNWLNHUDXVGHU*92$QDO\WLN
KDOWHQHVGHU]HLWIUXQZDKUVFKHLQOLFKGDVVJHULQJIJLJHJHQHWLVFKH9HUlQGHUXQJHQLQVROFKHQ
3URGXNWHQ± LQVEHVRQGHUH LP)DOO YRQ0LVFKXQJHQ± WDWVlFKOLFKQDFKJHZLHVHQXQGRGHUDOV
*HQRPH(GLWLQJLGHQWLIL]LHUWZHUGHQN|QQHQ'LHVLVWYRUDOOHPGXUFKGLH*UHQ]HQGHUYHUZHQ
GHWHQ0HWKRGHQGHQ$XIZDQGLQGHUHQURXWLQHPlVVLJHU$QZHQGXQJXQGGDVP|JOLFKH)HKOHQ
YRQ5HIHUHQ]LQIRUPDWLRQHQEHUGLHJHQHWLVFKH9HUlQGHUXQJEHGLQJWGLHPDQIUGLH$QZHQ
GXQJYRQ5RXWLQHDQDO\WLNEHQ|WLJW0LWWHOELVODQJIULVWLJN|QQWHQVROFKH,PSRUWVLWXDWLRQHQDXFK
GLH JHQWHFKQLNIUHLH 3URGXNWLRQ HUVFKZHUHQ GD GLH *HQWHFKQLNIUHLKHLW EHU =HUWLILNDWH ]ZDU
UFNYHUIROJWDEHUQLFKWPHKUGXUFK$QDO\VHQNRQWUROOLHUWZHUGHQNDQQ
(WDEOLHUW GLH 6FKZHL] DOOHUGLQJV HLQH OLEHUDOHUH 5HJHOXQJ GLH EHVWLPPWHQ *HQRPH (GLWLQJ
$QZHQGXQJHQ±UHFKWOLFKJHVHKHQ±HLQHQOHLFKWHUHQ0DUNW]XJDQJHUP|JOLFKHQZUGHEHGHX
WHWGDVQRFKQLFKWGDVVGLH$NWHXULQQHQXQG$NWHXUHHQWODQJGHU:HUWVFK|SIXQJVNHWWHVROFKH
3IODQ]HQVRUWHQXQGGHUHQ3URGXNWHDXFK WDWVlFKOLFKDN]HSWLHUHQZUGHQ0DQFKH6FKZHL]HU
$NWHXULQQHQXQG$NWHXUHDXVGHUNRQYHQWLRQHOOHQ/DQGZLUWVFKDIWVWHKHQHLQHU'LIIHUHQ]LHUXQJ
JHJHQEHU NODVVLVFKHU*HQWHFKQLNGXUFKDXVRIIHQJHJHQEHU VRIHUQDXFKGLH.RQVXPHQWLQ
QHQXQG.RQVXPHQWHQGLHVDN]HSWLHUHQ2E/HW]WHUHVGHU)DOOZlUH OlVVWVLFKDXI%DVLVGHU
ZHQLJHQ XQG ZLGHUVSUFKOLFKHQ HPSLULVFKHQ 'DWHQ ]XP JHJHQZlUWLJHQ =HLWSXQNW QLFKW HLQ
VFKlW]HQ ,QHLQHPVROFKHQ6]HQDULRZlUH]XGHPHLQHEUHLWHUH'LVNXVVLRQHUZDUWEDUGLH MH
GHQIDOOV]ZHLZLFKWLJH7KHPHQKlWWH.HQQ]HLFKQXQJXQG:DKOIUHLKHLWVRZLH5LVLNRXQG5LVL
NRDEVFKlW]XQJ
'LH 'LVNXVVLRQ ]X GHQ 5LVLNHQ HUIROJWH ELVODQJ ZHLWHVWJHKHQG HQWODQJ EHNDQQWHU 3RVLWLRQHQ
XQG$UJXPHQWDWLRQVOLQLHQ 'LH PHLVWHQ$NWHXULQQHQ XQG$NWHXUH DXV GHU 3IODQ]HQIRUVFKXQJ
XQGGHUNRQYHQWLRQHOOHQ=FKWXQJEHWRQHQGLHKRKH3Ul]LVLRQXQG1LFKWXQWHUVFKHLGEDUNHLW]XU
NRQYHQWLRQHOOHQ=FKWXQJRGHUQDWUOLFK YRUNRPPHQGHQVSRQWDQHQ0XWDWLRQHQ8PZHOWJUXS
SHQGLHPHLVWHQ$NWHXULQQHQXQG$NWHXUHDXVGHP%HUHLFKHQGHUJHQWHFKQLNIUHLHQ3URGXNWLRQ
XQGHLQ]HOQH:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUEHWRQHQKLQJHJHQGLH8QVLFKHUKHLWHQ
XQGSRWHQ]LHOOHQ5LVLNHQDXVJHKHQGYRQ1HEHQHIIHNWHQGHU*HQRPHGLWLHUXQJXQGRGHUQHXHQ
$QZHQGXQJHQ]%PXOWLSOH[LQJ+LHUGHXWHWVLFKHLQH)RUWVHW]XQJGHU3RODULVLHUXQJDQRE
HV LQ GLHVHP.OLPD HLQH%HUHLWVFKDIW YRQ.RQVXPHQWLQQHQ XQG.RQVXPHQWHQ JLEW 3URGXNWH
DXV*HQRPH(GLWLQJ]XDN]HSWLHUHQLVWY|OOLJRIIHQ6ROOWHHVDOOHUGLQJV*HQRPH(GLWLQJ6RUWHQ
JHEHQGLHIUGHQ6FKZHL]HU.RQWH[WHUKHEOLFKH9RUWHLOHEULQJHQN|QQWHQVLFKKLHU3RVLWLRQHQ
XQG'LVNXVVLRQHQZRP|JOLFKYHUlQGHUQ
5XQGGLH+lOIWHGHUDP:RUNVKRSWHLOQHKPHQGHQ6FKZHL]HU6WDNHKROGHUZQVFKWHVLFKHLQH
OLEHUDOHUH5HJHOXQJIDVWDOOH7HLOQHKPHQGHQHUZDUWHWHQDOOHUGLQJVGDVVGLH6FKZHL]GHU(8
5HJHOXQJIROJW'HU%XQGHVUDWKDWLQ]ZLVFKHQDQJHNQGLJWHLQ9HUQHKPODVVXQJVYHUIDKUHQ]X
VWDUWHQGDVDXI%DVLVYRQXQWHUVFKLHGOLFKHQ5LVLNRNDWHJRULHQHLQHDQJHSDVVWHXQGIU]XNQI
WLJH(QWZLFNOXQJHQRIIHQH$QSDVVXQJGHV6FKZHL]HU5HFKWV]XP=LHOKDW2EXQGLQZHOFKHP
8PIDQJGLHVH9DULDQWHUHFKWOLFKXQGSROLWLVFKXPVHW]EDUVHLQZLUGNDQQ]XP%HULFKWV]HLWSXQNW
QLFKWHLQJHVFKlW]WZHUGHQ
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*HQRPH(GLWLQJLQGHU3IODQ]HQ]XFKW 
:HOFKHV6]HQDULRDXFK LPPHU LQGHU6FKZHL]]XP7UDJHQNRPPWHLQH$EVWLPPXQJPLWGHQ
(QWZLFNOXQJHQDXI GHU(8(EHQHHUVFKHLQW DXIJUXQGGHUZLUWVFKDIWOLFKHQ9HUIOHFKWXQJHQXQG
LP+LQEOLFNDXIGLH9ROO]LHKEDUNHLWGHUQDWLRQDOHQ5HJHOXQJDOVVLQQYROO'DDXI(8(EHQHDEHU
NHLQH UDVFKHQ (QWZLFNOXQJHQ ]X HUZDUWHQ VLQG N|QQWH GLHV DXFK GHU 6FKZHL] DXVUHLFKHQG
6SLHOUDXP IU HLQHQ'LVNXVVLRQV XQG0HLQXQJVELOGXQJVSUR]HVV JHEHQ (LQ VROFKHU 3UR]HVV
EHGDUIVRUJIlOWLJHU.OlUXQJHQXQG$EZlJXQJHQGHUUHFKWOLFKHQ2SWLRQHQIUGLH6FKZHL]GHU
0|JOLFKNHLWHQXQG*UHQ]HQIUGLH6FKZHL]HU/HEHQVXQG)XWWHUPLWWHONRQWUROOHGHU)UDJHQRE
XQGZHOFKH*HQRPH(GLWLQJ(QWZLFNOXQJHQIUGHQ6FKZHL]HU.RQWH[W LQWHUHVVDQWZlUHQXQG
REVROFKHYRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQXQG6WDNHKROGHUQDN]HSWLHUWZUGHQ:LFK
WLJIUVROFKH.OlUXQJHQZlUHHVGLHVHQLFKWLQDEVWUDNWHU)RUPVRQGHUQHQWODQJYRQNRQNUH
WHQ)DOOEHLVSLHOHQXQGLQ)RUPYRQ'LDORJSUR]HVVHQJHPHLQVDPPLW6WDNHKROGHUQGXUFK]XIK
UHQ
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 *HQRPH(GLWLQJLQGHU7LHU]XFKW
Caroline Hammer und Armin Spök 
.XU]	NQDSS
x *HQRPH (GLWLQJ9HUIDKUHQ YRU DOOHP &5,635 ZHUGHQ LQ GHU 7LHU]FKWXQJVIRUVFKXQJ EHUHLWV URXWLQHPlVVLJ
YHUZHQGHW=DKOUHLFKH$NWLYLWlWHQ]XU(QWZLFNOXQJYRQJHQRPHGLWLHUWHQ7LHUHQHQWODQJELVKHULJHU=FKWXQJV]LHOH
ZLH]%.UDQNKHLWVUHVLVWHQ]XQG(UWUDJVVWHLJHUXQJVLQGLP*DQJGDVDNWXHOOEHNDQQWHVWH%HLVSLHOIUHLQ=FK
WXQJV]LHOLVWGLH+RUQORVLJNHLWEHL5LQGHUQ
x bKQOLFKZLH LQGHU3IODQ]HQ]XFKW OLHJHQGLH WHFKQLVFKHQ9RUWHLOHGHV*HQRPH(GLWLQJV LP9HUJOHLFK]XDQGHUHQ
0HWKRGHQ]XYRU LQGHU%HVWLPPXQJGHV,QWHJUDWLRQVRUWHVGHUHLQIDFKHUHQ'XUFKIKUXQJXQGGHQ0|JOLFKNHLWHQ
IU0HKUIDFKlQGHUXQJHQ
x 8PZHOWULVLNHQVSLHOHQLQGHU7LHU]XFKWHLQHJHULQJHUH5ROOHDOVEHL3IODQ]HQDXVVHUEHL$TXDNXOWXU(WKLVFKH)UD
JHQ ZHUGHQ DOV ]HQWUDO KLQVLFKWOLFK GHU $N]HSWDQ] DQJHVHKHQ LQ GHU 6FKZHL] LVW GLH :UGH GHU .UHDWXU LP
6FKZHL]HU%XQGHVYHUIDVVXQJVJHVHW]YHUDQNHUW
x *HQWHFKQLVFK YHUlQGHUWH 7LHUH IU /HEHQVPLWWHO VLQG GXUFK GDV 6FKZHL]HU *HQWHFKQLNJHVHW] YHUERWHQ )DOOHQ
JHQRPHGLWLHUWH7LHUHXQWHUGDV*HQWHFKQLNJHVHW] LVWHLQH$QZHQGXQJDXI%LRSKDUPLQJEHVFKUlQNW$XFKZHQQ
PDQFKHJHQRPHGLWLHUWH7LHUHQLFKWXQWHUGDV*HQWHFKQLNJHVHW]IDOOHQVFKHLQHQ=FKWHULQQHQXQG=FKWHUGHU]HLW
HLQH $QZHQGXQJ QLFKW DQ]XVWUHEHQ (EHQVR LVW HLQH $N]HSWDQ] GXUFK $NWHXULQQHQ XQG $NWHXUH GHU 1DK
UXQJVPLWWHONHWWHXQGYRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQLQGHU6FKZHL]IUDJOLFK
x bKQOLFKZLHEHLJHQRPHGLWLHUWHQ3IODQ]HQ OLHJW LQGHU1DFKZHLVEDUNHLWHLQHZHVHQWOLFKH+HUDXVIRUGHUXQJIUGLH
8PVHW]EDUNHLWYRQJHVHW]OLFKHQ9RUJDEHQ
:LHLQGHU3IODQ]HQ]XFKWKDEHQGLHYLHOIlOWLJHQ$QZHQGXQJVSHUVSHNWLYHQYRQ*HQRPH(GLWLQJ
LQGHU7LHU]XFKWVRZRKOSRVLWLYH(UZDUWXQJHQDOVDXFKNULWLVFKH%HGHQNHQKHUYRUJHUXIHQZDV
VLFKLQ'LVNXVVLRQHQLQXQGDXVVHUKDOEGHUZLVVHQVFKDIWOLFKHQ*HPHLQVFKDIWQLHGHUJHVFKODJHQ
KDW'LHhEHUOHJXQJHQ)RUVFKXQJHQXQG(QWZLFNOXQJVEHPKXQJHQYRQPDUNWIlKLJHQ3URGXN
WHQUHLFKHQYRPODQGZLUWVFKDIWOLFKHQ%HUHLFKEHU+DXV6SRUWXQG9HUVXFKVWLHUHELVKLQ]X
4XHOOHQ IUKXPDQNRPSDWLEOH2UJDQHXQGSKDUPD]HXWLVFKH:LUNVWRIIH &2*(0(LQH
$QZHQGXQJYRQ*HQRPH(GLWLQJEHL7LHUHQPLWKRKHP1HXLJNHLWVZHUWLVWGLH3RSXODWLRQVNRQ
WUROOHYRQLQYDVLYHQ$UWHQRGHU.UDQNKHLWVEHUWUlJHUQPLWWHOV*HQH'ULYHV'LHVHZLUGLQHLQHP
VHSDUDWHQ.DSLWHOHU|UWHUWVLHKH+DPPHUXQG6S|N.DSLWHOLQGLHVHP%DQG
'DV YRUOLHJHQGH.DSLWHO OHJW GHQ)RNXVDXI GHQ(LQVDW] YRQ*HQRPH(GLWLQJ LQ6FKZHLQHQ
=LHJHQ5LQGHUQ6FKDIHQ*HIOJHO XQG)LVFKHQ ]XPHLQHQ LP ODQGZLUWVFKDIWOLFKHQ.RQWH[W
]XU(U]HXJXQJYRQ/HEHQVPLWWHOQ ]XPDQGHUHQ]XU(U]HXJXQJYRQSKDUPD]HXWLVFKHQ:LUN
VWRIIHQ1XW]WLHUHZHUGHQGDUEHUKLQDXVDOV9HUVXFKVWLHUHLQGHUELRPHGL]LQLVFKHQ)RUVFKXQJ
HLQJHVHW]W VLHKH GD]X ,QIRER[  6HLWH  GLH DXFK$QZHQGXQJHQ IU ODQGZLUWVFKDIWOLFKH
=ZHFNHPLWHUP|JOLFKHQN|QQWH0LWWHOV*HQRPH(GLWLQJN|QQHQEHVVHUH0RGHOOHIU.UDQNKHL
WHQJHVFKDIIHQZHUGHQDQKDQGGHUHU.UDQNKHLWVYHUOlXIHXQWHUVXFKWXQGGLH:LUNVDPNHLWYRQ
NUDQNKHLWVOLQGHUQGHQRGHUKHLOHQGHQ0DVVQDKPHQJHWHVWHWZHUGHQN|QQHQ%HLVSLHOHIUVRO
FKHPLW*HQRPH(GLWLQJRSWLPLHUWH.UDQNKHLWVPRGHOOHLQ6FKZHLQHQVLQG]\VWLVFKH)LEURVHXQG
0XVNHOG\VWURSKLH.O\PLXNHWDO ,P%HUHLFKGHU;HQRWUDQVSODQWDWLRQVLHKH/DQJXQG
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

*ULHVVOHU .DSLWHO  LQ GLHVHP %DQG VFKHLQW GLH$QZHQGXQJ YRQ *HQRPH (GLWLQJ HEHQIDOOV
YLHOYHUVSUHFKHQGGDGDPLW(LQIOXVVDXILPPXQVWLPXOLHUHQGH3URWHLQHJHQRPPHQZHUGHQNDQQ
3HWHUVHQ'HUDUWLJH$QZHQGXQJHQYRQ*HQRPH(GLWLQJZHUGHQLQGLHVHP.DSLWHODEHU
QLFKWEHKDQGHOW
'LH0|JOLFKNHLWHQ XQG+HUDXVIRUGHUXQJHQ EHL GHU7LHU]XFKW VLQG LQ GHU 6FKZHL] QHEHQ ELR
WHFKQRORJLVFKHQ)UDJHQGDYRQDEKlQJLJREXQGLQZHOFKHQ)lOOHQPLW*HQRPH(GLWLQJYHUlQ
GHUWH7LHUHDXFKJHQWHFKQLVFKYHUlQGHUWH2UJDQLVPHQ *92 LP6LQQHGHV6FKZHL]HU*HQ
WHFKQLNJHVHW]HV *7* GDUVWHOOHQ %LV0LWWH  GRPLQLHUWH LQ GHU (XURSlLVFKHQ8QLRQ GLH
(LQVFKlW]XQJ GDVV HV LQQHUKDOE GHU (8 ]X HLQHU UHFKWOLFKHQ 'LIIHUHQ]LHUXQJ ]ZLVFKHQ EH
VWLPPWHQ*HQRPH(GLWLQJ2UJDQLVPHQXQG*92NRPPHQZLUG'DV8UWHLOGHV(XURSlLVFKHQ
*HULFKWVKRIHV (X*+ YRP  &DVH & VWHOOWH NODU GDVV *HQRPH (GLWLQJ
2UJDQLVPHQ LPKDUPRQLVLHUWHQ(85HFKW DOV*92DQ]XVHKHQ XQG ]X UHJXOLHUHQ VLQG VLHKH
.DSLWHOXQGLQVEHVRQGHUH$EVFKQLWW)ROJWGLH6FKZHL]GLHVHU(LQRUGQXQJLVWGLH$QZHQ
GXQJYRQ*HQRPH(GLWLQJLQGHU7LHU]XFKWDXVUHFKWOLFKHQ*UQGHQDXIVHKUZHQLJH%HUHLFKH
EHVFKUlQNW'D]XNRPPWGDVVEHL7LHUHQ LQZHVHQWOLFKK|KHUHP0DVVDOVEHL3IODQ]HQHWKL
VFKH$VSHNWHHLQH5ROOHLQGHU%HXUWHLOXQJYRQ*HQRPH(GLWLQJ$QZHQGXQJHQVSLHOHQ
,Q GLHVHP .DSLWHO ZHUGHQ (LQVDW]P|JOLFKNHLWHQ YRQ *HQRPH (GLWLQJ LQ GHU 7LHU]XFKW VRZLH
GDPLW YHUEXQGHQH 5LVLNHQ XQG +HUDXVIRUGHUXQJHQ LGHQWLIL]LHUW XQG HLQJHVFKlW]W 'HU HUVWH
$EVFKQLWWEHVFKUHLEWGLHWHFKQLVFKHQ*UXQGODJHQVRZHLWVLHVLFKYRQGHQHQXQWHUVFKHLGHQGLH
EHUHLWVDQGHUZHLWLJEHVFKULHEHQVLQGVLHKH.DSLWHOIU*UXQGODJHQXQG.DSLWHOIU*HQRPH
(GLWLQJ LQGHU/DQGZLUWVFKDIW'HU]ZHLWH$EVFKQLWWEHVFKUHLEWGLH$QZHQGXQJVP|JOLFKNHLWHQ
YRQ*HQRPH(GLWLQJLQGHU7LHU]XFKWLPhEHUEOLFNXQGVWHOOWEHLVSLHOKDIWH$QZHQGXQJHQQlKHU
YRU'HUGULWWH$EVFKQLWWVHW]WVLFKPLWGHQ5LVLNHQXQG+HUDXVIRUGHUXQJHQGLHVHUQHXHQ7HFK
QRORJLHXQGLKUHU$QZHQGXQJDXVHLQDQGHUJHIROJWYRQHLQHU$XIOLVWXQJGHUHWKLVFKHQ)UDJHQ
GLH PLW GHP 7KHPD YHUEXQGHQ ZHUGHQ 'HU YLHUWH $EVFKQLWW LVW GHP VSH]LILVFKHQ .RQWH[W
6FKZHL]JHZLGPHW ,P OHW]WHQ$EVFKQLWWZHUGHQGLHZLFKWLJVWHQ$VSHNWHGHV7KHPDV]XVDP
PHQJHIDVVWXQG6FKOXVVIROJHUXQJHQJH]RJHQ
 7HFKQLVFKH*UXQGODJHQXQG.RQWH[W
7LHU]XFKWEOLFNWHEHQVRZLH3IODQ]HQ]XFKWDXIHLQHODQJH7UDGLWLRQ]XUFNXQGNDQQDXVHLQHP
XPIDQJUHLFKHQ(UIDKUXQJVVFKDW]VFK|SIHQ*HQHUHOOZLUGEHLGHU7LHU]XFKWYHUVXFKWEHVWLPP
WH0HUNPDOHGHV7LHUHVLQGHU*HQHUDWLRQHQIROJH]XYHUlQGHUQXQGPHLVW]XYHUVWlUNHQ]%
.UDQNKHLWVUHVLVWHQ]HQ RGHU GLH (UK|KXQJ GHV (UWUDJV ]X EHZLUNHQ (OWHUQWLHUH ZHUGHQ IU
.UHX]XQJVSUR]HVVH VR VHOHNWLHUW GDVV GHUHQ 1DFKNRPPHQ GLH HUZQVFKWH (LJHQVFKDIW LQ
P|JOLFKVWDXVJHSUlJWHU)RUPKDEHQ)UKHUZXUGHQGD]XDXVVFKOLHVVOLFKSK\VLVFKHUNHQQEDUH
0HUNPDOH±GHU3KlQRW\S±DOV.ULWHULHQIUGLH=FKWXQJKHUDQJH]RJHQ'DGLH$XVSUlJXQJ
JHZQVFKWHU(LJHQVFKDIWHQPHLVWDXIPHKUHUHQ*HQHQEDVLHUWVLQG9HUHUEXQJVPXVWHUEDVLH
UHQGDXI3KlQRW\SHQDEHUVFKZHUHLQ]XVFKlW]HQ
,QGHQHU-DKUHQZXUGHQPDWKHPDWLVFKH0RGHOOHKHUDQJH]RJHQGLHDQKDQGYRQ=XFKW
ZHUWHQ GHQ =FKWXQJVSUR]HVV XQWHUVWW]HQ VROOHQ =XFKWZHUWH VLQG:HUWH GLH VLFK DXI HLQH
EHVWLPPWHJHZQVFKWH(LJHQVFKDIWEH]LHKHQXQGDQKDQGGHUHU9HUHUEXQJVZDKUVFKHLQOLFKNHL
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 

WHQ EHL EHVWLPPWHQ .UHX]XQJVSUR]HVVHQ DEJHVFKlW]W ZHUGHQ N|QQHQ:lKUHQG =XFKWZHUWH
]XQlFKVW DQKDQG YRQ SK\VLVFKHQ 0HUNPDOHQ IHVWJHVWHOOW ZXUGHQ ZXUGHQ LQ ZHLWHUHU )ROJH
]XQHKPHQGJHQHWLVFKH,QIRUPDWLRQHQ LQGLH=XFKWZHUWHPLWHLQEH]RJHQ0HXZLVVHQ+D\HV	
*RGGDUG'LH.HQQWQLVYRQ6HTXHQ]HQXQG)XQNWLRQHQZHLWHU%HUHLFKHRGHUDXFKJDQ
]HUWLHULVFKHU*HQRPHKDWGLH5ROOHYRQ=XFKWZHUWHQDXIJHQHWLVFKHU%DVLVZHLWHUYHUVWlUNW(V
]HLJWHVLFKDOVKLOIUHLFKP|JOLFKVWYLHOH,QGLYLGXHQ]XVHTXHQ]LHUHQXP613VVLQJOHQXFOHR
WLGH SRO\PRUSKLVPV VDPW LKUHU )XQNWLRQ EHVVHU HUIDVVHQ ]X N|QQHQ 'LH .HQQWQLV EHU GLH
613VHLQHU3RSXODWLRQXQWHUVWW]WGLH9RUKHUVDJHYRQ9HUHUEXQJVPXVWHUQ9DQ5DGHQ7RRNHU
2¶&RQQHOO&ROH	%LFNKDUW(LQ%HLVSLHO IUGHUDUWLJH)RUVFKXQJVEHPKXQJHQ LVWGDV
%XOOV*HQRPH3URMHFW
*HQHWLVFKH0DUNHUN|QQHQIUEHVWLPPWH=XFKW]LHOHLGHQWLIL]LHUWXQG=XFKWWLHUHDXIGLHVHU%D
VLVVHOHNWLHUWZHUGHQJHQRPLVFKH6HOHNWLRQ6RPLWN|QQHQ=XFKW]LHOHPLWK|KHUHU6LFKHUKHLW
XQGNRVWHQHIIL]LHQWHUHUUHLFKWZHUGHQ0HXZLVVHQHWDO6FKDHIIHU
'XUFK*HQWHFKQLNZXUGHQHUVWPDOVJHQHWLVFKEHGLQJWH0HUNPDOHYRQDXVVHUKDOEGHVYHUIJ
EDUHQ*HQSRROVDQNUHX]EDUHQ5DVVHQ]XJlQJOLFK'HUHQ'1$ZXUGHGXUFK0LNURLQMHNWLRQHQ
GLUHNWLQWLHULVFKH=HOOHQE]Z=HOONHUQHHLQJHEUDFKWXQGHUVWHWUDQVJHQH7LHUHZXUGHQEHUHLWVLQ
GHQHU-DKUHQHQWZLFNHOW)HUQiQGH]-RVD	0RQWROLX'LHVH9HUVXFKHUHVXOWLHUWHQ
LQGHU,QVHUWLRQYRQHLQJHEUDFKWHQ*HQHQDQ]XIlOOLJHQ6WHOOHQLP*HQRP±DOOHUGLQJVPLWVHKU
QLHGULJHU(IIL]LHQ])HUQiQGH]HWDO3HWHUVHQ9HUHUEEDUHJHQWHFKQLVFKH9HUlQ
GHUXQJHQEHL7LHUHQGXUFK]XIKUHQHUZLHVVLFKDOVGHXWOLFKVFKZLHULJHUDOVEHL3IODQ]HQ%HL
=XFKWWLHUHQVWHKHQ±DQGHUVDOVEHL3IODQ]HQ±NHLQHSOXULSRWHQWHQ=HOOOLQLHQEH]LHKXQJVZHLVH
NHLQHHPEU\RQLVFKHQ6WDPP]HOOHQIUGLH'XUFKIKUXQJGHUJHQWHFKQLVFKHQ9HUlQGHUXQJ]XU
9HUIJXQJDXVGHQHQGDQQLQ5RXWLQHYRUJlQJHQJDQ]H2UJDQLVPHQUHJHQHULHUWZHUGHQN|Q
QHQ3HWHUVHQ%HL7LHUHQPXVVGLH9HUlQGHUXQJ LQGHU.HLPEDKQHUIROJHQ(VJLEW
DEHU QRFK NHLQH HWDEOLHUWHQ .HLPEDKQ]HOOOLQLHQ YRQ 7LHUDUWHQ GLH IU GLH 7LHU]XFKW UHOHYDQW
VLQG
(LQ ZHLWHUHUZLFKWLJHU (QWZLFNOXQJVVFKULWW EUDFKWH GDV .ORQHQ YRQ1XW]WLHUHQ YLD 6&17 VR
PDWLF FHOO QXFOHDU WUDQVIHU XP JHQHWLVFK LGHQWLVFKH ,QGLYLGXHQ ]X HU]HXJHQ 'DEHL ZHUGHQ
HWDEOLHUWH=HOOOLQLHQDXV.|USHU]HOOHQKHUDQJH]RJHQ'HU=HOONHUQHLQHUVROFKHQ=HOOHZLUGHQW
QRPPHQ XQG LQ HLQH ]XYRU HQWNHUQWH (L]HOOH HLQJHEUDFKW GLH GDQQ in vitro EHIUXFKWHW ZLUG
3UDNWLVFKH$QZHQGXQJILQGHWGLH0HWKRGH]%EHLP(PEU\RQHQVSOLWWLQJZRGXUFK7HLOXQJGHU
(PEU\RQHQLPIUKHQ0HKU]HOOVWDGLXPXQGDQVFKOLHVVHQGH,PSODQWDWLRQLQPHKUHUH0XWWHUWLHUH
HLQHNQVWOLFKH=ZLOOLQJVE]Z0HKUOLQJVELOGXQJKHUEHLJHIKUWZLUG.ORQHQIKUW]XNHLQHUJHQ
WHFKQLVFKHQ 9HUlQGHUXQJ XQG IlOOW VROFKHUDUW QLFKW XQWHU GDV (8*HQWHFKQLNJHVHW] (8
9HURUGQXQJ

613VVLQGGLH9DULDWLRQHQYRQHLQ]HOQHQ1XNOHRWLGHQDQHLQHUEHVWLPPWHQ6WHOOHGHV*HQRPVXQGVLQG,QGLNDWRUHQ
IU GLHJHQHWLVFKH9DULDELOLWlW HLQHV'1$$EVFKQLWWV LQQHUKDOE HLQHU3RSXODWLRQ613VN|QQHQ$XVZLUNXQJHQDXI GLH
7UDQVNULSWLRQDEHUDXFKDXIGDV3URWHLQVHOEHUKDEHQ
'DV%XOOV*HQRPH3URMHFW OlXIWVHLWXQGKDWPLWWOHUZHLOHGLH*HQRPHYRQZHOWZHLWDXVJHZlKOWHQ
5LQGHUQPLW GHP =LHO VHTXHQ]LHUW GLHVH ,QIRUPDWLRQHQ LQ HLQHU 'DWHQEDQN ]XU 9HUIJXQJ ]X VWHOOHQ 'DEHL VROO GLH
JHQHWLVFKH 9LHOIDOW YHUVFKLHGHQHU 5DVVHQ HEHQIDOOV DEJHGHFNW ZHUGHQ XP GLH (IIL]LHQ] XQG =LHORULHQWLHUXQJ LQ GHU
=FKWXQJ]XXQWHUVWW]HQ+D\HV	'DHWZ\OHU
$QGHUVEHL3IODQ]HQEHLGHQHQMHGH=HOOHGLH)lKLJNHLW]XU3OXULSRWHQ]LQVLFKWUlJWDOVR±YHUHLQIDFKWGDUJHVWHOOW±
DXVMHGHU3IODQ]HQ]HOOHHLQHJDQ]H3IODQ]HKHUDQJH]RJHQZHUGHQNDQQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

(PEU\RQHQVSOLWWLQJZLUGYRUDOOHPLQGHU5LQGHU]XFKWHLQJHVHW]WXPJHQHWLVFKLGHQWLVFKH,QGL
YLGXHQYRQKRFKZHUWLJHQ=XFKWWLHUHQ]XHU]LHOHQ )OHPLQJ$EGDOOD0DOWHFFD	%DHV
RKQHGDVVJHQHWLVFKH5HNRPELQDWLRQHQ VWDWWILQGHQZUGHQZLHGDVEHL QDWUOLFKHU9HUPHK
UXQJGHU)DOOZlUH'DVYHUYLHOIlOWLJWGLH(LQVDW]P|JOLFKNHLWHQYRQ=XFKWPDWHULDOKRFKZHUWLJHU
=XFKWWLHUHWUlJWDEHUQLFKWDXWRPDWLVFK]XHLQHUJHQHWLVFKHQ9HUEHVVHUXQJGHU1DFKNRPPHQ
EHL 6LPLDQHU :LFKWLJHV (IIL]LHQ]NULWHULXP LVW KLHUEHL GLH7UlFKWLJNHLWVUDWH GHQQ QLFKW
MHGH,PSODQWDWLRQUHVXOWLHUWLQHLQHU7UlFKWLJNHLW)OHPLQJHWDO
'DV.ORQHQJDEDXFKGHU)RUVFKXQJ]X*97LHUHQ$XIWULHEGDGDPLWGLHJHQHWLVFKH9HUlQGH
UXQJDQHWDEOLHUWHQVRPDWLVFKHQ=HOOOLQLHQHUIROJHQNRQQWH0LWGHQ0HWKRGHQGHUNODVVLVFKHQ
*HQWHFKQLNXQG6&17ZDUHQVRPLW LQEHJUHQ]WHP8PIDQJ.QRFNRXWE]Z.QRFNLQYRQ*H
QHQP|JOLFK'DV9HUIDKUHQZDUXQGLVWDOOHUGLQJVQDFKZLHYRUVHKULQHIIL]LHQWNRVWHQDXIZHQ
GLJXQGWHFKQLVFKKHUDXVIRUGHUQG3HWHUVHQ
9LHOH (QWZLFNOXQJVDUEHLWHQ ]LHOHQ DXI HLQH ELRPHGL]LQLVFKH$QZHQGXQJ WUDQVJHQHU 7LHUH DE
/DERUWLHUHXQG7LHUH]XU+HUVWHOOXQJ YRQSKDUPD]HXWLVFK UHOHYDQWHQ6XEVWDQ]HQ±%LRSKDU
PLQJ 'LH (QWZLFNOXQJ YRQ JHQWHFKQLVFK YHUlQGHUWHQ 1XW]WLHUUDVVHQ IU GHQ ODQGZLUWVFKDIW
OLFKHQ.RQWH[WZXUGH LQJHULQJHUHP0DVVHYRUDQJHWULHEHQDXFKDXIJUXQGGHU(UZDUWXQJJH
ULQJHUVR]LDOHU$N]HSWDQ]7DQ3URXGIRRW/LOOLFR	:KLWHODZ'LHHUVWHQ]XJHODVVHQHQ
1XW]WLHUHZDUHQGDKHU=LHJHQ6FKDIHXQG5LQGHUGLHLQJHVFKORVVHQHQ$QODJHQJHKDOWHQXQG
DXV GHUHQ 0LOFK SKDUPD]HXWLVFKH :LUNVWRIIH JHZRQQHQ ZHUGHQ NRQQWHQ .XHV 	 1LHPDQQ
JHEHQHLQHhEHUVLFKWEHUGLHELVKHU]XJHODVVHQHQ3URGXNWHXQG LQ IRUWJHVFKULWWHQHQ
6WDGLHQEHILQGOLFKH(QWZLFNOXQJVYRUKDEHQ$QGHUVLP%HUHLFKGHU/HEHQVPLWWHOSURGXNWLRQ0LW
$XVQDKPHHLQHV*9/DFKVHVLQGHQ86$XQGLQ.DQDGDLVWELVODQJNHLQH=XODVVXQJHLQHV*9
7LHUHVDOV/HEHQVPLWWHOEHNDQQW
,Q GHQ *HQRPH (GLWLQJ9HUIDKUHQ VHKHQ :LVVHQVFKDIWOHULQQHQ XQG :LVVHQVFKDIWOHU VRZLH
=FKWHULQQHQXQG=FKWHUGLH0|JOLFKNHLWPDQFKH+HUDXVIRUGHUXQJHQNRQYHQWLRQHOOHU=FK
WXQJXQGGHU NODVVLVFKHQ*HQWHFKQLN ]XEHUZLQGHQ 5XDQ;X&KHQ7VDL	/L 'DV
HUVWH *HQRPH (GLWLQJ9HUIDKUHQ GDV EHL 7LHUHQ ]XP (LQVDW] NDP QXW]WH 0HJDQXNOHDVHQ
GHUHQ'HVLJQVLFKDEHUDOVVHKUDXIZHQGLJKHUDXVVWHOOWH$NWXHOOZHUGHQ]XPHLVW=)17$/(1
XQG&5,635YHUZHQGHW GHUHQ)XQNWLRQVZHLVHEHUHLWV DQDQGHUHU6WHOOH EHVFKULHEHQZXUGH
)HUQiQGH]HWDO3HWHUVHQ5XDQHWDO7DQHWDOVLHKHGD]XDXFK
.DSLWHO LQGLHVHP%HULFKW$PPHLVWHQYHUVSUHFKHQVLFK:LVVHQVFKDIWOHULQQHQXQG:LVVHQ
VFKDIWOHULQGLHVHP)HOGYRQ&5,6353HWHUVHQ


6LHKHGD]XDXFKGLH$XVIKUXQJHQYRQ/DQJXQG*ULHVVOHULQGLHVHP%DQG.DSLWHO$EVFKQLWW]XU+HUVWHO
OXQJJHQHWLVFKYHUlQGHUWHU6FKZHLQHIUGLH;HQRWUDQVSODQWDWLRQPLWWHOV*HQRPH(GLWLQJV
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 
 $QZHQGXQJHQXQG&KDQFHQ
bKQOLFKZLHEHL GHU3IODQ]HQ]XFKW LVW DXFK LQGHU7LHU]XFKW HLQH VWDUN ]XQHKPHQGH1XW]XQJ
YRQ*HQRPH (GLWLQJ0HWKRGHQ LQ GHU )RUVFKXQJ ]X EHREDFKWHQ VLHKH$EE  DOOHUGLQJV
ZHQLJHUGHXWOLFKDXVJHSUlJWVLHKH]XP9HUJOHLFK$EEDXI6HLWH
$EE 6WXGLHQ]X*HQRPH(GLWLQJ9HUIDKUHQEHL1XW]WLHUHQ$Q]DKOGHUSXEOL]LHUWHQ6WXGLHQ
MH.DOHQGHUMDKU
4XHOOH.XHVXQG1LHPDQQYHUlQGHUW
(LQH1XW]XQJYRQ*HQRPH(GLWLQJ0HWKRGHQLQGHU7LHU]XFKWZLUGDNWXHOOLQGHQ86$IUZDKU
VFKHLQOLFKJHKDOWHQ5XDQHWDOZlKUHQGPDQLQGHU(8KLHUGHXWOLFK]XUFNKDOWHQGHU
UHDJLHUW
,P)ROJHQGHQZHUGHQ*HQRPH(GLWLQJ$QZHQGXQJHQ LP%HUHLFK GHU0LOFK XQG )OHLVFKSUR
GXNWLRQ LP %HUHLFK GHU $TXDNXOWXU XQG ]XU +HUVWHOOXQJ ELRSKDUPD]HXWLVFKHU 3URGXNWH EH
VFKULHEHQ (LQH hEHUVLFKW YRQ DNWXHOOHQ )RUVFKXQJV XQG (QWZLFNOXQJVDNWLYLWlWHQ LQ GLHVHP
%HUHLFK JLEW 7DE  )U HLQH ZHLWHUH hEHUVLFKW GLH DXFK NRQ]HSWLRQHOOH hEHUOHJXQJHQ HLQ
VFKOLHVVWVHLKLHUDXI7DEHOOHLQ*HRUJHVHWDOYHUZLHVHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
7DE )RUVFKXQJVXQG(QWZLFNOXQJVDNWLYLWlWHQ]X*HQRPH(GLWLQJ7LHUHQ
9HUlQGHUWHV*HQ *(0HWKRGH 7LHUDUW =FKWXQJV]LHO /LWHUDWXUUHIHUHQ]
0LOFKXQG)OHLVFKSURGXNWLRQ
7LHUZRKO
3ROOHGORFXV 7$/(1 5LQG +RUQORVLJNHLW &DUOVRQHWDOD
8&3 &5,635&DV 6FKZHLQ .lOWHWROHUDQ] =KHQJHWDO
.,665 7$/(1 6FKZHLQ
9HUPHLGXQJYRQ.DVWUDWLRQ
XQGERUHWDLQW(EHU
JHUXFKE]ZJHVFKPDFN
GHV)OHLVFKHV
6RQVWHJDUG&DUOVRQ
/DQFWR	)DKUHQNUXJ
D
.UDQNKHLWVUHVLVWHQ]
15$03 &DVQLFDVH 5LQG 7XEHUNXORVH5HVLVWHQ] *DRHWDO
63 7$/(1 5LQG 7XEHUNXORVH5HVLVWHQ] +:XHWDO
&' &5,635&DV 6FKZHLQ 36655HVLVWHQ] %XUNDUGHWDOE
5(/$ =)1 6FKZHLQ
$IULNDQLVFKH
6FKZHLQHSHVWUHVLVWHQ]
/LOOLFRHWDOF
$OYUHFHSWRUJHQHV &5,635 *HIOJHO
$YLlUHV/HXNRVHYLUXV
5HVLVWHQ]
.RVORYiHWDOG
(UWUDJ
*')0671 =)1 5LQG (UK|KWH0XVNHOPDVVH -/XRHWDO
*')0671 7$/(1 5LQG (UK|KWH0XVNHOPDVVH 3URXGIRRWHWDOH
6/,&.7UDLW 7$/(1 5LQG +LW]HUHVLVWHQ] 0F.R\
*')0671 7$/(1 6FKDI (UK|KWH0XVNHOPDVVH 3URXGIRRWHWDOH
0671 7$/(1 6FKZHLQ (UK|KWH0XVNHOPDVVH -'.DQJHWDOI
0671 &5,635&DV 6FKDI (UK|KWH0XVNHOPDVVH +DQHWDO
*') &5,635&DV =LHJH (UK|KWH0XVNHOPDVVH 1LHWDO
*') &5,635&DV =LHJH :XUIJU|VVH <1LXHWDO
3URGXNWTXDOLWlW
I%OJ =)1 5LQG 9HUPLQGHUXQJYRQ$OOHU
JHQHQ%HWD/DFWRJOREXOLQ
LQGHU0LOFK
6<XHWDOJ
'LH.DVWUDWLRQZLUGGXUFKJHIKUWXPHLQHUVHLWVDJJUHVVLYHV9HUKDOWHQ]XUHGX]LHUHQXQGDQGHUHUVHLWVGHQVWDUNHQ
(EHUJHUXFKXQGJHVFKPDFNGHUWLHULVFKHQ/HEHQVPLWWHO]XYHUPHLGHQ
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 
9HUlQGHUWHV*HQ *(0HWKRGH 7LHUDUW =FKWXQJV]LHO /LWHUDWXUUHIHUHQ]
%OJ 7$/(1 =LHJH 9HUPLQGHUXQJYRQ$OOHU
JHQHQ%HWD/DFWRJOREXOLQ
LQGHU0LOFK
&XLHWDO
29$290 &5,635 *HIOJHO 9HUPLQGHUXQJYRQ$OOHU
JHQHQ2YDOPXELQLQ(LHUQ
2LVKL<RVKLL0L\DKDUD
.DJDPL	7DJDPL
)*) &5,635&DV 6FKDI :ROOHLJHQVFKDIW :5/LHWDO
8&3 &5,365&DV 6FKZHLQ 5HGX]LHUWHU)HWWJHKDOW =KHQJHWDO
$TXDNXOWXU
7LHUVFKXW]
$) =)1 .DQDOZHOV 6WHULOLWlW 4LQHWDO
.UDQNKHLWVUHVLVWHQ]
7,&$0 &5,635 .DW]HQZHOV (UIRUVFKXQJGHUHQWH
ULVFKHQ6HSWLNlPLH(QW
ZLFNOXQJ5HVLVWHQ]
(ODVZDGHWDO
(UWUDJ
PVWQE &5,635&DV .DUSIHQ (UK|KWH0XVNHOPDVVH .KDOLOHWDO
QD QD %DUVFK (UK|KWHU(UWUDJ ,QWUH[RQK
5HSURGXNWLRQ
GQG &5,635&DV /DFKV 6WHULOLWlW :DUJHOLXVHWDO
%LRSKDUPLQJ
,QVXOLQ*HQ 7$/(1
&5,635&DV
6FKZHLQ 3URGXNWLRQYRQ
+XPDQLQVXOLQLQGHU0LOFK
<<DQJHWDO
*HQIU5LQGHU
VHUXPDOEXPLQ
7$/(1 5LQG 3URGXNWLRQYRQPHQVFK
OLFKHP6HUXPDOEXPLQ
0RJKDGGDVVL(\HVWRQH	
%LVKRS
4XHOOHQ(ODVZDG	'XQKDP*HRUJHVHWDO.XHV	1LHPDQQ3HWHUVHQ4LQHWDO
7DLW%XUNDUGHWDO
D 8QWHU%HWHLOLJXQJYRQ5HFRPELQHWLFV,QF6W3DXO0LQQHVRWD86$
E 8QWHU%HWHLOLJXQJYRQ*HQXVSOF'H)RUHVW:LVFRQVLQ86$
F 8QWHU%HWHLOLJXQJYRQ6DQJDPR%LR6FLHQFHV3RLQW5LFKPRQG7HFK&HQWHU5LFKPRQG&DOLIRUQLD86$XQG*HQXV
SOF'H)RUHVW:LVFRQVLQ86$
G 8QWHU%HWHLOLJXQJYRQ%LRSKDUP-tORYpX3UDK\7VFKHFKLVFKH5HSXEOLN
H 8QWHU%HWHLOLJXQJYRQ5HFRPELQHWLFV,QF6W3DXO0LQQHVRWD86$XQG*HQXVSOF'H)RUHVW:LVFRQVLQ86$
I 8QWHU%HWHLOLJXQJYRQ7RRO*HQ,QF6HRXO6GNRUHD
J 8QWHU%HWHLOLJXQJYRQ%HLMLQJ*HQ3URWHLQ%LRWHFKQRORJ\&R/WG3HNLQJ&KLQD
K (QWZLFNOXQJGHU,QWUH[RQ&RUS*HUPDQWRZQ86$
,QGHU$TXDNXOWXUZHUGHQVWHULOH)LVFKHJHKDOWHQXPGDV5LVLNRHLQHU9HUPHKUXQJPLW:LOGIRUPHQLP)DOOHLQHV
XQEHDEVLFKWLJWHQ)UHLVHW]HQVDXVGHU$QODJH]XPLQLPLHUHQ4LQXD
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 0LOFKXQG)OHLVFKSURGXNWLRQ
3HUVSHNWLYHQIU*HQRPH(GLWLQJ$QZHQGXQJHQZHUGHQYRQ3URSRQHQWLQQHQXQG3URSRQHQWHQ
GLHVHU7HFKQRORJLHLQIROJHQGHQ%HUHLFKHQJHVHKHQ6WHLJHUXQJGHU3URGXNWTXDOLWlWEHLVSLHOV
ZHLVHGXUFK5HGXNWLRQYRQ$OOHUJHQHQLQ0LOFKRGHU(LHUQXQG(UWUDJVVWHLJHUXQJ±XQWHUDQGH
UHP DXFK GXUFK .UDQNKHLWVUHVLVWHQ]HQ (LQ EHNDQQWHV %HLVSLHO IU /HW]WHUHV LVW GLH PLWWHOV
&5,635HQWZLFNHOWH5HVLVWHQ]JHJHQ3665SRUFLQHUHSURGXFWLYHDQGUHVSLUDWRU\V\QGURPH
EHL6FKZHLQHQVLHKH,QIRER[
,QIRER[.UDQNKHLWVUHVLVWHQWH6FKZHLQH
3665JLOWDOVGLH|NRQRPLVFKUHOHYDQWHVWH.UDQNKHLWEHL6FKZHLQHQ<DQIDQJ:DQJ+XDQJ	=KDR6LH WULWW
ZHOWZHLW DXI XQGZLUG YRQ 9LUHQ YHUXUVDFKW (LQH ,QIHNWLRQ IKUW XQWHU DQGHUHP ]X )LHEHU$WHPVFKZLHULJNHLWHQ EHL
WUlFKWLJHQ 7LHUHQ ]X XQWHUHQWZLFNHOWHQ )HUNHOQ < /L HW DO  XQG NDQQ W|GOLFK HQGHQ ,PSIVWRIIH ZXUGHQ ]ZDU
HQWZLFNHOWHUZLHVHQVLFKMHGRFKDXIJUXQGGHUKRKHQJHQHWLVFKHQ9DULDELOLWlWGHV9LUXVDOVZHQLJHUIROJUHLFK<DQIDQJ
:DQJHWDO
 NRQQWH PLWWHOV &5,635&DV HLQ IU GLH 3665,QIHNWLRQ UHOHYDQWHV *HQ &' DXVJHVFKDOWHW ZHUGHQ
:KLWZRUWKHWDO'HUHUIROJUHLFKH.QRFNRXWGLHVHV*HQVIKUWHEHL,QIHNWLRQPLWGHP9LUXV]XNHLQHP$XVEUXFK
GHU.UDQNKHLW9RUHLQHP(LQVDW] VROFKHU7LHUH LQGHU /DQGZLUWVFKDIWZLUGDEHU)RUVFKXQJVEHGDUI JHVHKHQ XD ]X
&'XQGGHUJHQHWLVFKHQ9LHOIDOWGHU9LUHQ:KLWZRUWKHWDO
(LQ%HLVSLHO IUGLH6WHLJHUXQJGHV(UWUDJV LVWGLH(UK|KXQJGHU0XVNHOPDVVHXQGVLHZXUGH
ELVKHUEHL6FKZHLQHQ6FKDIHQ=LHJHQXQG5LQGHUQHUUHLFKWVLHKH,QIRER[(LQ%HLVSLHOIU
GLH9HUlQGHUXQJGHU3URGXNWTXDOLWlWVLQGDOOHUJHQIUHLHWLHULVFKH3URGXNWH/HW]WHUHYHUVSUHFKHQ
HLQHQGLUHNWHQ1XW]HQIUEHVWLPPWH.RQVXPHQWLQQHQXQG.RQVXPHQWHQJUXSSHQ
,QIRER[6WHLJHUXQJGHU0XVNHOPDVVH
,QGHQ5LQGHUUDVVHQ:HLVVEODXH%HOJLHUXQG3LHPRQWHVWHU VRZLHEHL7H[HO6FKDIHQZXUGHGXUFKQDWUOLFKH0XWDWLRQ
GDV*HQIU0\RVWDWLQDXVJHVFKDOWHWHLQHPQHJDWLYHQ5HJXODWRUGHV:DFKVWXPVKRUPRQV1LHPDQQ	3HWHUVHQ
3HWHUVHQ
*HVXQGKHLWOLFKH3UREOHPHGLHVLFKEHLGHQ5LQGHUUDVVHQPLWQDWUOLFKHP.QRFNRXWJH]HLJWKDEHQVLQGGDVV.lOEHU
KlXILJQXUEHU.DLVHUVFKQLWWJHERUHQZHUGHQN|QQHQ$WPXQJVSUREOHPHLQIROJHGHUYHUOlQJHUWHQ=XQJHRGHU3UREOHPH
PLW GHQ %HLQHQ DXIJUXQG GHV K|KHUHQ *HZLFKWV KDEHQ %DUWVFK HW DO  1LHPDQQ 	 3HWHUVHQ  'LHVH
3UREOHPH ZHUGHQ DXI HLQH DQGHUH VSH]LILVFKH 0XWDWLRQHQ ]XUFNJHIKUW 'LH )RUVFKXQJ YHUVXFKW QXQ HLQ YHU
VWlUNWHV 0XVNHOZDFKVWXP EHL JOHLFK]HLWLJHP 0LQLPLHUHQ RGHU (OLPLQLHUHQ GLHVHU GLH *HVXQGKHLW EHHLQWUlFKWLJHQGHQ
1HEHQHIIHNWH]XHUUHLFKHQ&2*(0*HQRPH(GLWLQJHUP|JOLFKWGDEHLHLQUDVFKHV8PVHW]HQXQG$XVSURELHUHQ
XQWHUVFKLHGOLFKHUJHQHWLVFKHUbQGHUXQJHQ
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 
(LQ.QRFNRXWGHV0\RVWDWLQJHQVGXUFK*HQRPH(GLWLQJLVWPLWWOHUZHLOHEHL5LQGHUQ6FKZHLQHQ6FKDIHQXQG=LHJHQ
HUIROJUHLFK GXUFKJHIKUW ZRUGHQ %DUWVFK HW DO  VLHKH DXFK hEHUVLFKWVWDEHOOH 0DQFKH GHU JHQRPHGLWLHUWHQ
7LHUH EHL GHQHQ EHLGH .RSLHQ GHV 0\RVWDWLQJHQV PRGLIL]LHUW ZRUGHQ ZDUHQ ]HLJWHQ PLWXQWHU H[WUHPHV 0XVNHO
ZDFKVWXP%HLPDQFKHQNRQQWHQDXFKGLHEHVFKULHEHQHQJHVXQGKHLWOLFKHQ3UREOHPHUHSURGX]LHUWZHUGHQ7LHUHPLW
QXU HLQHPPRGLIL]LHUWHQ*HQ ]HLJWHQ KLQJHJHQ QXUPRGHUDW JHVWHLJHUWHV0XVNHOZDFKVWXP RKQH GLH EHVFKULHEHQHQ
JHVXQGKHLWOLFKHQ%HHLQWUlFKWLJXQJHQ 7DLW%XUNDUGHWDO$NWXHOO LVWHV MHGHQIDOOV]X IUKXPGHQ%HLWUDJYRQ
*HQRPH (GLWLQJ LP =XVDPPHQKDQJ PLW GHP =FKWXQJV]LHO GHU 6WHLJHUXQJ GHU )OHLVFKSURGXNWLRQ HLQVFKlW]HQ ]X
N|QQHQ
'LHVHV%HLVSLHO]HLJWGDVV1HEHQHIIHNWHXQDEKlQJLJYRQGHU=FKWXQJVWHFKQLNDXIWUHWHQN|Q
QHQ$XV HWKLVFKHU 3HUVSHNWLYH ZlUH KLHU GLH MHZHLOLJH =FKWXQJVWHFKQLN YHUPXWOLFK ZHQLJHU
UHOHYDQW9LHOHKHUZUGHQGLH=FKWXQJV]LHOHXQGP|JOLFKH*UHQ]HQGHU$QSDVVXQJYRQ1XW]
WLHUHQDQGLH=ZHFNHGHULQGXVWULHOOHQODQGZLUWVFKDIWOLFKHQ3URGXNWLRQ]XU'HEDWWHVWHKHQ'DU
EHU KLQDXV ZHUGHQ DXFK 0|JOLFKNHLWHQ ]XU 9HUEHVVHUXQJ GHV 7LHUZRKOV JHVHKHQ 6R ZLUG
PLWWHOV*HQRPH(GLWLQJGHUVRQVWVFKPHU]KDIWHQJlQJLJHQ3UD[LVGHUSK\VLVFKHQ(QWKRUQXQJ
EHL.KHQHLQHJHQWHFKQLVFKHXQGVFKPHU]IUHLH/|VXQJJHJHQEHUJHVWHOOWVLHKH,QIRER[
,QIRER[+RUQORVH5LQGHU
'LH +DOWXQJ YRQ5LQGHUQ ]XU0LOFKSURGXNWLRQ LQ /DXIVWlOOHQ JHKWPHLVWPLW HLQHU (QWKRUQXQJ HLQKHU XP GLH 9HUOHW
]XQJVJHIDKUIU5LQGHUXQG/DQGZLUWLQQHQXQG/DQGZLUWH]XUHGX]LHUHQ&DUOVRQHWDO6RQVWHJDUGHWDO
'LH(QWKRUQXQJLVWDXFKGHVZHJHQPLW6FKPHU]HQIUGDV7LHUYHUEXQGHQZHLOVLHRIWRKQH$QlVWKHWLNDGXUFKJHIKUW
ZLUG6LHLVWXQWHUGHP$VSHNWGHV7LHUZRKOVXPVWULWWHQ6(ULNVVRQ-RQDV5\GKPHU	5|FNOLQVEHUJ
=XU)OHLVFKSURGXNWLRQZHUGHQ5DVVHQJHKDOWHQ]%$QJXVGLHGXUFKHLQH0XWDWLRQKRUQORVVLQG$OOHUGLQJVZHLVHQ
GLHVH5DVVHQHLQHJHULQJHUH0LOFKSURGXNWLRQDXIZHVKDOE(QWKRUQXQJYRQ0LOFKNXKUDVVHQEHYRU]XJWZLUG'D+RUQ
ORVLJNHLW GRPLQDQW YHUHUEW ZLUG ZlUH HV JUXQGVlW]OLFK P|JOLFK GLH 0LOFKOHLVWXQJHQ YRQ KRUQORVHQ 5DVVHQ GXUFK
.UHX]XQJVSUR]HVVHZLHGHU]XHUK|KHQ'LHVZUGHDEHUEHUPHKUHUH*HQHUDWLRQHQGDXHUQXQGHLQHQVHKUKRKHQ
=HLWDXIZDQGHUIRUGHUQ
 JHODQJ HV GLH JHQHWLVFKH 9DULDELOLWlW LP VRJHQDQQWHQ 32//(' /RNXV DOV JHQHWLVFKH 8UVDFKH IU GLH +RUQ
ORVLJNHLW]XLGHQWLIL]LHUHQ0HGXJRUDFHWDO0LWWHOV7$/(1XQG6&17NRQQWHGLH86)LUPD5HFRPELQHWLFVGLH
32//('$OOHOHLQ+ROVWHLQ5LQGHUQVRPRGLIL]LHUHQGDVVGLH1DFKNRPPHQGLHVHU0LOFKUDVVHKRUQORVZDUHQ&DUOVRQ
HWDO+LHUZXUGHDOVRHLQHQDWUOLFKYRUNRPPHQGH0XWDWLRQGXUFK*HQRPH(GLWLQJ©QDFKJHEDXWª'LH=XFKW
KRUQORVHU5LQGHUIUGLH0LOFKSURGXNWLRQZlUHVRLQQHUKDOEHLQHU*HQHUDWLRQP|JOLFKZDV=HLWXQG.RVWHQYHUULQJHUQ
XQG7LHUOHLGYHUPHLGHQZUGH8PGHQUHJXODWRULVFKHQ$XIZDQGIU/HEHQVPLWWHODXVWUDQVJHQHQ7LHUHQ]XYHUPHLGHQ
HUVXFKWH5HFRPELQHWLFVGLH]XVWlQGLJH86%HK|UGHGLH)RRGDQG'UXJ$GPLQLVWUDWLRQ)'$ LKUHKRUQORVHQ5LQGHU
DOV©JHQHUDOO\UHFRJQL]HGDVVDIHªHLQ]XVWXIHQ:lKUHQGGLH)'$GLHVHP(UVXFKHQQLFKWJHIROJWLVWVFKHLQW%UDVLOLHQ
HLQHP YHUHLQIDFKWHQ 0DUNW]XODVVXQJVYHUIDKUHQ JHJHQEHU SRVLWLYHU JHJHQEHU ]X VWHKHQ 0D[PHQ  5H
FRPELQHWLFVNRQ]HQWULHUWVLFKGDKHUDXI0lUNWHDXVVHUKDOEGHU86$QHEHQ%UDVLOLHQVLQGDXFK$UJHQWLQLHQXQG.DQD
GDYRQ,QWHUHVVHKDEHQ5HFRPELQHWLFVXQGGDVNDQDGLVFKH8QWHUQHKPHQ6HPH[HLQJHPHLQVDPHV3URJUDPP
]XU9HUEUHLWXQJYRQKRUQORVHQ5LQGHUQJHVWDUWHW5HFRPELQHWLFV
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
.ULWLNHULQQHQXQG.ULWLNHUGHU(QWKRUQXQJZHQGHQHLQGDVVQLFKWGLH+|UQHUVRQGHUQGLH6WlOOHGDVHLJHQWOLFKH3UR
EOHPVLQG'DV9HUOHW]XQJVULVLNRN|QQHGXUFKHQWVSUHFKHQGHV6WDOOPDQDJHPHQWGKPHKU3ODW]YHUULQJHUWZHUGHQ
&6FKQHLGHU'DUEHUKLQDXVZHQGHQVLHHLQGDVVGLH)XQNWLRQGHU+|UQHUQRFKQLFKWDXVUHLFKHQGEHNDQQW
VHL HWZD KLQVLFKWOLFK VR]LDOHU )XQNWLRQHQ XQG 1HEHQHIIHNWH QRFK ]X XQWHUVXFKHQ ZlUHQ XD HLQH .RUUHODWLRQ
]ZLVFKHQ(QWKRUQXQJXQGYHUULQJHUWHP$XJHQDEVWDQG6SHQJOHU1HII+XUQL	6WUHLII
,QGHU6FKZHL]LVWHV/DQGZLUWLQQHQXQG/DQGZLUWHQEHUODVVHQREVLHLKUH5LQGHUHQWKRUQHQ'DV7KHPD(QWKRUQXQJ
ZDU MHGRFKEHUHLWVXQDEKlQJLJYRQ*HQRPH(GLWLQJDXIGHUSROLWLVFKHQ$JHQGD(QGH1RYHPEHUZXUGH LQGHU
6FKZHL]EHUGLH+RUQNXK,QLWLDWLYHDEJHVWLPPWGLHHLQH)|UGHUXQJ IU%HWULHEHJHIRUGHUWKDWWHGLHDXI(QWKRUQXQJ
YHU]LFKWHWHQ'LHVH,QLWLDWLYHZXUGHMHGRFKDEJHOHKQW
 $TXDNXOWXU
,P%HUHLFK$TXDNXOWXUZLUG*HQRPH(GLWLQJVRZRKOLQGHU*UXQGODJHQIRUVFKXQJ6FKZHUSXQNW
5HSURGXNWLRQVEHUHLFK DOV DXFK LQ GHU DQJHZDQGWHQ )RUVFKXQJ HLQJHVHW]W % =KX 	 *H
+RIIQXQJHQZHUGHQKLHUHEHQIDOOVPLWGHU(QWZLFNOXQJYRQ.UDQNKHLWVUHVLVWHQ]HQYHU
EXQGHQ$OOHUGLQJV LVWGLH)RUVFKXQJ]X)LVFKNUDQNKHLWHQ ,QIHNWLRQVPHFKDQLVPHQXQGGHUHQ
*HQHWLNYHUJOLFKHQPLWDQGHUHQ1XW]WLHUHQQRFKZHQLJYRUDQJHVFKULWWHQ(ODVZDG	'XQKDP
 'DV OLHJW XQWHU DQGHUHP GDUDQ GDVV ELVODQJ QLFKW VR YLHOH ZLUWVFKDIWOLFK UHOHYDQWH
)LVFKDUWHQYROOVWlQGLJVHTXHQ]LHUWZXUGHQ%=KX	*H
6HLWGHQHU-DKUHQZLUGEHUHLWVDQWUDQVJHQHQ)LVFKOLQLHQJHDUEHLWHW(QWODQJYRQEHUHLWV
LQ NRQYHQWLRQHOOHU =FKWXQJ ZLFKWLJHQ =LHOHQ ZLH .UDQNKHLWVUHVLVWHQ]HQ .lOWHUHVLVWHQ] XQG
9HUEHVVHUXQJYRQ3URGXNWPHUNPDOHQ(ODVZDG	'XQKDPZLUGDXFKDQGHU(QWZLFN
OXQJYRQ.UDQNKHLWVPRGHOOHQIUGLHPHGL]LQLVFKH)RUVFKXQJXQGDQGHU3URGXNWLRQYRQSKDU
PD]HXWLVFKZHUWYROOHQ3URWHLQHQGXUFK)LVFKHJHIRUVFKW
(LQVFKQHOOZDFKVHQGHUWUDQVJHQHU/DFKVGHU)LUPD$TXD%RXQW\LVWELVODQJGDVHLQ]LJHWUDQV
JHQH 7LHU GDV LQ PDQFKHQ /lQGHUQ ]XU 9HUPDUNWXQJ DOV /HEHQVPLWWHO ]XJHODVVHQ ZXUGH
/HGIRUGE'LHVHU/DFKVHQWKlOW]ZHL*HQHDXVDQGHUHQ)LVFKDUWHQGLHHLQVFKQHOOHUHV
:DFKVWXP XQG GLH$QSDVVXQJ DQ NDOWH 0HHUHVUHJLRQHQ HUP|JOLFKHQ 'XUFK GLH DQQlKHUQG
GRSSHOWH:DFKVWXPVJHVFKZLQGLJNHLWYHUJOLFKHQPLWDQGHUHQ/DFKVWlPPHQDXVNRQYHQWLRQHO
OHU=FKWXQJHUODQJWGLHVHU/DFKVGHXWOLFKIUKHUGDV9HUPDUNWXQJVVWDGLXP1DFK]ZHL0RQD
WHQVWRSSWHGHU86.RQJUHVVGHQ9HUNDXILQGHQ86$XQGYHUODQJWHYRQGHU)'$HLQH.HQQ
]HLFKQXQJVUHJHOXQJ 0D[PHQ   HUIROJWH GLH 0DUNW]XODVVXQJ DOV /HEHQVPLWWHO LQ
.DQDGD$NWXHOOZLUGGHU/DFKVLQEHUGDFKWHQ%HKlOWHUQLQ3DQDPDSURGX]LHUWZXUGHQ
QDFK+HUVWHOOHUDQJHEHQ]XPLQGHVW7RQQHQ LQ.DQDGDYHUPDUNHW'UDSDFN ,PVHO
EHQ-DKUZXUGHYRQGHU)'$HLQH$QODJH LQGHQ86$ IUHLQH3URGXNWLRQYRQ7RQQHQ
MlKUOLFKJHQHKPLJW 86 )RRG	'UXJ$GPLQLVWUDWLRQ)'$ ,QVJHVDPWKDW GHU=XODV
VXQJVSUR]HVVLQGHQ86$-DKUHJHGDXHUW'UDSDFN:DOW]D
$TXD%RXQW\ DUEHLWHW DNWXHOO DXFK DQ HLQHP PLW *HQRPH (GLWLQJ YHUlQGHUWHQ 7LODSLD %XQW
EDUVFK]XVDPPHQPLW,QWUH[RQ,QWUH[RQ±VLHKH,QIRER[
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 

,QIRER[*HQRPH(GLWLQJDQ7LODSLD
'LH )LUPHQ ,QWUH[RQ XQG$TXD%RXQW\ HQWZLFNHOQ DNWXHOO HLQHQPLW *HQRPH (GLWLQJ YHUlQGHUWHQ 7LODSLDPLW K|KHUHU
)LOHWDXVEHXWHXQGVFKQHOOHUHP:DFKVWXPYHUJOLFKHQPLW6WlPPHQDXVNRQYHQWLRQHOOHU=FKWXQJ'LHXQJHNOlUWH)UDJH
GHU.HQQ]HLFKQXQJEHLP WUDQVJHQHQ/DFKVKDW GLH(QWZLFNOHU DOOHUGLQJV YHUDQODVVW DQGHUH0lUNWHDOVXUVSUQJOLFK
DQJHGDFKWDQ]XYLVLHUHQ0D[PHQ(VVFKHLQWDOVREGLHDUJHQWLQLVFKH*HQWHFKQLNNRPPLVVLRQ&21%,$GLHVHQ
)LVFKQLFKWDOV*92HLQVWXIHQZUGH7KH)LVK6LWH'LHVHU7LODSLD6WDPPN|QQWHVRPLWGDVHUVWHPLW*HQRPH
(GLWLQJPRGLIL]LHUWH7LHU VHLQ GDV IU /HEHQVPLWWHO]ZHFNHXQG RKQH VSH]LILVFKH.HQQ]HLFKQXQJ ]XJHODVVHQZHUGHQ
ZUGH
7LODSLD ]lKOW QHEHQ /DFKV XQG 7KXQILVFK ]X GHQ DP PHLVWHQ NRQVXPLHUWHQ )LVFKHQ XQG ZLUG ZHOWZHLW H[SRUWLHUW
,QWUH[RQ
 %LRSKDUPLQJ+HUVWHOOXQJELRSKDUPD]HXWLVFKHU3URGXNWH
.RPSOH[H:LUNVWRIIH IU GLH+XPDQPHGL]LQZHUGHQ ]XPHLVWPLW 6lXJHWLHU]HOONXOWXUHQ KHUJH
VWHOOW6HLWHLQLJHU=HLWZHUGHQDXFK7LHUHJHQHWLVFKVRYHUlQGHUWGDVVVLHGDV=LHOSURWHLQ LQ
GHU0LOFKRGHULQ(LHUQDQUHLFKHUQ9RUWHLOHGLHVHU9HUIDKUHQVLQGNRVWHQJQVWLJHUHXQGIOH[LEOH
UH3URGXNWLRQXQGHLQH9HUNU]XQJGHU=HLWVSDQQH]ZLVFKHQ(QWZLFNOXQJXQG3URGXNWLRQ
.XHVXQG1LHPDQQ OLVWHQLQ LKUHUhEHUVLFKWGUHL LQGHU(8]XJHODVVHQH:LUNVWRIIHDXV
=LHJHQPLOFK.DQLQFKHQPLOFKXQG+KQHUHLHUQDXI=DKOUHLFKHZHLWHUH3URGXNWHEHILQGHQVLFK
LQ XQWHUVFKLHGOLFKHQ6WDGLHQ GHU NOLQLVFKHQ3UIXQJ ]XPLQGHVW ]ZHL 3URGXNWH KDEHQ EHUHLWV
HLQIRUWJHVFKULWWHQHV6WDGLXPHUUHLFKW.XHV	1LHPDQQ±VLHKHDXFK7DE
'XUFK *HQRPH (GLWLQJ HUKRIIW PDQ VLFK ZHVHQWOLFKH ,PSXOVH EHL GLHVHQ (QWZLFNOXQJHQ 0LW
0HWKRGHQGHUNODVVLVFKHQ*HQWHFKQLNLVWQXUHLQH]XIlOOLJH,QVHUWLRQGHVHLQJHEUDFKWHQ*HQV
LQWLHULVFKH*HQRPHP|JOLFK,P*HQRPH(GLWLQJZLUGQXQGLH0|JOLFKNHLWJHVHKHQ*HQHJH
]LHOW ]X LQVHULHUHQ XQG DXFKZHLWHUH JHQHWLVFKH9HUlQGHUXQJHQ GXUFK]XIKUHQ XP UHNRPEL
QDQWHQ3URWHLQHHIIL]LHQWHULP%OXW8ULQ6DPHQ6SHLFKHO(LRGHULQGHU0LOFKGHU7LHUHDQ]X
UHLFKHUQ%HUWROLQLHWDO
 5LVLNHQXQG+HUDXVIRUGHUXQJHQ
8QEHDEVLFKWLJWH(IIHNWHZHUGHQVHKUlKQOLFKGLVNXWLHUWZLHEHL*HQRPH(GLWLQJ3IODQ]HQGLH
PHLVWH $XIPHUNVDPNHLW HUKDOWHQ P|JOLFKH 2II7DUJHW(IIHNWH ,VKLL D 3HWHUVHQ 
5XDQHWDO±VLHKHGD]XGLH$XVIKUXQJHQLP.DSLWHO]XU3IODQ]HQ]XFKWLQVEHVRQGHUH
$EVFKQLWW
hEHUGDVWDWVlFKOLFKH$XIWUHWHQYRQ2II7DUJHW(IIHNWHQOlVVWVLFKELVODQJQXUZHQLJDXVVDJHQ
6HOEVWZHQQVROFKH(IIHNWHXQWHUVXFKWZHUGHQ ODVVHQVLFKbQGHUXQJHQYRQHLQLJHQZHQLJHQ
1XNOHRWLGHQVFKZHUYRQQDWUOLFKHQ0XWDWLRQHQXQWHUVFKHLGHQ'DUEHUKLQDXVVFKHLQWHVQRFK
NHLQHQ.RQVHQVEHUHLQKHLWOLFKH6WDQGDUGV]XU8QWHUVXFKXQJYRQ2II7DUJHW(IIHNWHQ]XJH
EHQVLHKHGD]X.DSLWHO$EVFKQLWW
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'DUEHUKLQDXVYHUGLHQHQDQGHUH.DWHJRULHQYRQ1HEHQHIIHNWHQGHUJHQHWLVFKHQ9HUlQGHUXQJ
%HDFKWXQJ%HL6FKZHLQHQPLWHUK|KWHU0XVNHOPDVVHZLUGEHLVSLHOVZHLVHEHU3UREOHPHEHL
GHU*HEXUWXQGEHUYHUPHKUWHJHVXQGKHLWOLFKH3UREOHPHEHULFKWHW&\UDQRVNL
(LQZHLWHUHU'LVNXVVLRQVSXQNWLVWGHU0RVDL]LVPXVEHLGHPLQGHQ1DFKNRPPHQYRQ*HQRPH
(GLWLQJE]Z*97LHUHQ:LOGW\S]HOOHQXQGYHUlQGHUWH=HOOHQNRH[LVWLHUHQXQGGLH$XVSUlJXQJ
GHU9HUlQGHUXQJEHHLQIOXVVHQN|QQHQ+LHUJHKWPDQ]ZDUGDYRQDXVGDVVGLHVPLW YRUDQ
VFKUHLWHQGHU0HWKRGHQHQWZLFNOXQJEHKREHQZHUGHQNDQQ ,VKLL D GLHGHU]HLWLJHQ$XV
ZLUNXQJHQVLQGMHGRFKIDOOZHLVHXQWHUVFKLHGOLFKXQGPLWXQWHUXQNODUJUXQGOHJHQGGD]X/DQJHW
DO.DSLWHO$EVFKQLWWLQGLHVHP%DQG
:HQQNHLQHDUWIUHPGHQ*HQHHLQJHEUDFKWZHUGHQXQGRGHUlKQOLFKHJHQHWLVFKHbQGHUXQJHQ
DXFKQDWUOLFKYRUNRPPHQVHKHQPDQFKH$XWRULQQHQXQG$XWRUHQHLQJHULQJHUHV5LVLNRSRWHQ
]LDODOVEHL*97LHUHQ5XDQHWDO8PZHOWDXVZLUNXQJHQEHL*HQRPH(GLWLQJ7LHUHQIU
/DQGZLUWVFKDIW RGHU %LRSKDUPLQJ ZHUGHQ ZHQLJHU NULWLVFK JHVHKHQ DOV EHL *HQRPH (GLWLQJ
3IODQ]HQGD.RQWUROOHXQG5FNKROEDUNHLW]XPHLVWJHJHEHQVLQG6WDOOKDOWXQJRGHUJHVFKORV
VHQH3URGXNWLRQVDQODJHYV)HOGDQEDX,VKLLD,Q)lOOHQPLWJHULQJIJLJHQJHQHWLVFKHQ
9HUlQGHUXQJHQGXUFK*HQRPH(GLWLQJOLHJWDXFKEHL*HQRPH(GLWLQJ7LHUHQHLQH+HUDXVIRUGH
UXQJ LQGHU(QWZLFNOXQJHLQHVJHHLJQHWHQ0RQLWRULQJXQG.RQWUROOV\VWHPV±DQDORJ]XU'LV
NXVVLRQLQGHU3IODQ]HQ]XFKW5XDQHWDO
.ULWLVFKHUJHVHKHQZHUGHQ8PZHOWDXVZLUNXQJHQLP)DOOYRQ$TXDNXOWXUHQZRLQRIIHQHQ3UR
GXNWLRQVDQODJHQ VHKU YLHO HLQIDFKHU GXUFK 8QIlOOH XQG :HWWHUSKlQRPHQH *HQRPH (GLWLQJ
7LHUH LQ GDV gNRV\VWHP JHODQJHQ XQG VLFK PLW :LOGWLHUHQ NUHX]HQ N|QQWHQ 0RUHDX 
5XDQHWDO6PLWK$VFKH*XWWRUPVHQ	:LHQHU
(LQDQGHUHV5LVLNRN|QQWHDXVHLQHP(UIROJGHU*HQRPH(GLWLQJ7HFKQRORJLHLQGHU7LHU]FK
WXQJUHVXOWLHUHQHLQHZHLWHUH9HUHQJXQJGHUJHQHWLVFKHQ9LHOIDOWLQGHU=FKWXQJlKQOLFKZLH
EHLIUKHUHQ,QQRYDWLRQVVFKULWWHQLQGHU=FKWXQJ)OHPLQJHWDObKQOLFKZLHEHL1XW]
SIODQ]HQLVWHVLQGHQOHW]WHQ-DKU]HKQWHQ]XHLQHU5HGXNWLRQGHUJHQHWLVFKHQ9LHOIDOWYRQ1XW]
WLHUHQ JHNRPPHQ 5XDQ HW DO  EHULFKWHQ YRQ HLQHP GUDPDWLVFKHQ 5FNJDQJ GHU ]XU
=FKWXQJKHUDQJH]RJHQHQ5DVVHQYRUDOOHPLP6FKZHLQHXQG*HIOJHOEHUHLFK'DLP=XJH
YRQ*HQRPH(GLWLQJDUWHQEHUJUHLIHQGHU*HQWUDQVIHUHUUHLFKWZHUGHQNDQQN|QQWHGDPLW MH
GRFKPLWXQWHUVRJDUHLQH'LYHUVLIL]LHUXQJGHV*HQSRROVHUIROJHQZHQQGLHVDQJHVWUHEWZLUG
 (WKLVFKH$VSHNWHYRQ*HQRPH(GLWLQJLQGHU7LHU]XFKW
'LH(WKLNVWHOOWGLH)UDJHQDFK=XPXWEDUNHLWRGHU9HUWUHWEDUNHLWYRQ*HQRPH(GLWLQJDQ7LHUHQ
LQGHQ9RUGHUJUXQGGHUHQ%HDQWZRUWXQJHLQHEUHLWHJHVHOOVFKDIWOLFKH$XVHLQDQGHUVHW]XQJXQG
'HEDWWHHUIRUGHUW6(ULNVVRQHWDO(WKLVFKH$VSHNWHJHOWHQIUHLQLJH$XWRULQQHQXQG
$XWRUHQVRJDUDOV]HQWUDO IUGLH$N]HSWDQ]YRQ*HQRPH(GLWLQJ$QZHQGXQJDQ7LHUHQ±EH
GHXWVDPHUDOV6LFKHUKHLWVIUDJHQRGHU.RVWHQ1XW]HQ$QDO\VHQ ,VKLLD$N]HSWDQ]ZLUG
IU ,QQQRYDWLRQHQ LQ GHU7LHU]XFKWLQGXVWULH MHGHQIDOOV DOV HQWVFKHLGHQG DQJHVHKHQ 6LPLDQHU
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 
,P)ROJHQGHQZHUGHQGHVKDOE]ZHLZLFKWLJHHWKLVFKH$VSHNWHHU|UWHUWGDV7LHUZRKOXQG
GLH1DWUOLFKNHLWE]Z:UGHGHU.UHDWXU
 7LHUZRKO
7LHUZRKOEH]LHKWVLFKVRZRKODXIGLHSK\VLVFKHDOVDXFKDXIGLHHPRWLRQDOH(EHQH+lXILJZLUGHV
DOVIUHLVHLQYRQ6FKPHU]HQ9HUOHW]XQJHQXQG.UDQNKHLWHQHWFEHVFKULHEHQ'HU%HJULII7LHUZRKO
©DQLPDOZHOIDUHªLVWDEHUZHGHUNODUQRFKHLQKHLWOLFKGHILQLHUW&2*(06FKXOW]%HUJLQ
,QGHU%LRHWKLNZLUG7LHUZRKOLQ=XVDPPHQKDQJPLWGHP.RQ]HSWGHV7HORVGHP=ZHFN
GHP=LHOJHEUDFKW&2*(0,VKLLD'DEHLZLUG7HORVYRQLQWULQVLVFKHQXQGH[WULQVL
VFKHQ:HUWHQPLWGHILQLHUW ,QWULQVLVFKH:HUWHJHKHQDXIGLH1DWXUGHU6SH]LHV]XUFNGHPMH
ZHLOV LQGLYLGXHOOHQ /HEHQV]\NOXV GHQ HLJHQHQ 5HSURGXNWLRQVGUDQJ XQG GHU %HGHXWXQJ EH]LH
KXQJVZHLVHGHP3ODW]GHQHLQ2UJDQLVPXVLPMHZHLOLJHQgNRV\VWHPKlOW&2*(0'D
UXQWHU NDQQ DXFK HLQ (LJHQZHUW GHV7LHUHV YHUVWDQGHQZHUGHQ (.$+	 (.79  3UHX
(LQH[WULQVLVFKHU:HUW LVWEHLVSLHOVZHLVHGHU:HUWGHV7LHUHV IUGHQ0HQVFKHQ'LHVHU
ZLUGGXUFKGHQ0HQVFKHQGHILQLHUWDOVR]XP%HLVSLHOGXUFKGLH1XW]XQJHLQHV7LHUHVDOV1DK
UXQJVPLWWHOTXHOOHRGHUIUPHGL]LQLVFKH=ZHFNH,QWULQVLVFKHXQGH[WULQVLVFKH:HUWHVWHKHQRIWLP
.RQIOLNW'LH)HVWVWHOOXQJHLQHUHWKLVFKHQ9HUWUHWEDUNHLWHQWVWHKWGDQQDXVGHP$EZlJHQEHLGHU
:HUWH'DV$EZlJHQ LVW MHGRFKK|FKVWVLWXDWLYXQGYRQYLHOHQ)DNWRUHQEHHLQIOXVVW(VEHUKUW
)UDJHQGLHDXFKVFKRQYRUGHP$XINRPPHQYRQ*HQRPH(GLWLQJJHVWHOOWZXUGHQPLWGHQQHXHQ
7HFKQRORJLHQDEHUQRFKPDOV LQGHQ9RUGHUJUXQG UFNHQVLHKHDXFK%HULFKWGHU&2*(0]XP
6\PSRVLXP ]X ©*HQH (GLWLQJ LQ$QLPDOVª GDV LP 2NWREHU  VWDWWIDQG ©7KH UHODWLRQVKLS
EHWZHHQKXPDQVDQGDQLPDOVLVEDFNRQWKHDJHQGDª&2*(0
=XPHLQHQQLPPWGLHNRPSOH[H0HQVFK7LHU%H]LHKXQJGLHDXFKNXOWXUHOOXQGUHOLJL|VJHSUlJW
LVW (LQIOXVV GDUDXI ZLH 7LHUH 0HQVFKHQ JHJHQEHU SRVLWLRQLHUW ZHUGHQ E]Z ZLH VLFK 0HQ
VFKHQJHJHQEHU7LHUHQSRVLWLRQLHUHQ:LFKWLJH.ULWHULHQVLQGGDEHLGLHEHWURIIHQH7LHUDUWGLH
$UWXQGGHU=ZHFNGHUJHQHWLVFKHQ9HUlQGHUXQJ&2*(0
*HQRPH(GLWLQJZLUGGXUFKDXV3RWHQ]LDO]XJHVSURFKHQGDV:RKOGHU1XW]WLHUH LP9HUJOHLFK
]XP6WDWXVTXR]XYHUEHVVHUQ6KULYHU	0F&RQQDFKLH+RUQORVH5LQGHUVLHKH,QIRER[
 ZHUGHQKlXILJDOV%HLVSLHOIUGLH9HUEHVVHUXQJGHV7LHUZRKOVJHQDQQWGDGLHVFKPHU]YRO
OH(QWKRUQXQJHQWIlOOW(LQDQGHUHV%HLVSLHOVLQG6FKZHLQHEHLGHQHQGXUFK*HQRPH(GLWLQJ
NHLQH.DVWUDWLRQ]XU9HUPHLGXQJGHV(EHUJHUXFKVPHKUHUIRUGHUOLFKVHLQZUGH6RQVWHJDUGHW
DO
'RFKZHUGHQ/|VXQJHQGXUFK*HQRPH(GLWLQJDXFKNULWLVFKXQGDOV©TXLFNIL[ªJHVHKHQ 6
(ULNVVRQHWDOGLHDQGHUHHIIHNWLYH3UREOHPO|VXQJHQLQGHQ+LQWHUJUXQGWUHWHQODVVHQ
(LQZLFKWLJHV.ULWHULXPLQGLHVHP=XVDPPHQKDQJLVWRE$OWHUQDWLYHQ]XU$QZHQGXQJYRQ*H
QRPH(GLWLQJ ]XU 9HUIJXQJ VWHKHQ .DQQ EHLVSLHOVZHLVH GLH 9HUOHW]XQJVJHIDKU EHL 5LQGHUQ
VRZRKOPLW JHQHWLVFKHU+RUQORVLJNHLWPLW SK\VLVFKHU(QWKRUQXQJXQGPLW HLQHPYHUlQGHUWHQ
6WDOOPDQDJHPHQWUHGX]LHUWZHUGHQVSLHOWGDVIUGLH$EZlJXQJHLQH5ROOH'DHVHLQH$OWHU
QDWLYH ]XU (QWKRUQXQJ JLEW ± HLQ YHUlQGHUWHV 6WDOOPDQDJHPHQW & 6FKQHLGHU  ± HU
VFKHLQWGDV7LHUZRKODUJXPHQWIUDJZUGLJ:UGH*HQRPH(GLWLQJDOV0HWKRGH]XU9HUEHVVH
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

UXQJGHU7LHUKDOWXQJDQHUNDQQWZHUGHQZLUGGDPLWJHUHFKQHWGDVV*HQRPH(GLWLQJYHUPHKUW
IUGLHVH=ZHFNHHLQJHVHW]WZUGH6FKXOW]%HUJLQ
,Q GHU PHGL]LQLVFKHQ )RUVFKXQJ ZHUGHQ 9HUVXFKVWLHUH YHUZHQGHW XP .UDQNKHLWHQ LQ LKUHP
9HUODXI]XYHUVWHKHQXQGXP%HKDQGOXQJVPHWKRGHQXQG0HGLNDPHQWH]X WHVWHQ7LHUH[SHUL
PHQWHVLQGJHVHW]OLFKVWUHQJJHUHJHOWXQGXQWHUOLHJHQ]XGHPYHUVFKLHGHQHU3ULQ]LSLHQ(LQHV
GHU3ULQ]LSLHQ GDV IU /DERUYHUVXFKHPLW7LHUHQ JLOW LVW GDV 53ULQ]LS GDV IU UHSODFH UH
GXFHUHILQH(UVHW]HQ9HUPLQGHUQXQG9HUEHVVHUQYRQ7LHUYHUVXFKHQVWHKW,VKLLDXQG
DXFK LQ GHU(87LHUYHUVXFKVULFKWOLQLH DXIJHQRPPHQZXUGH:RP|JOLFK VROOHQ7LHUYHUVXFKH
GXUFK$OWHUQDWLYPHWKRGHQHUVHW]WZHUGHQVROOWHGLH$Q]DKOGHU7LHUHLP7LHUYHUVXFKVRJHULQJ
ZLHP|JOLFKJHKDOWHQZHUGHQXQG7LHUHVRDUWJHUHFKWZLHP|JOLFKJHKDOWHQZHUGHQ'LH1$
6(01DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG0HGLFLQHKDWHLQHQ:RUNVKRS]X
GHQ,PSOLNDWLRQHQGHU$QZHQGXQJYRQ*(LQ7LHUHQDEJHKDOWHQ2E*HQRPH(GLWLQJLP6LQQH
GHV53ULQ]LSVLVWEOLHEGDEHLNRQWURYHUV,VKLLD
,Q GHU 6FKZHL] GUIHQ 7LHUYHUVXFKH EHUKDXSW QXU XQWHU EHVWLPPWHQ %HGLQJXQJHQ EHZLOOLJW
ZHUGHQ VLHKH GD]X *UXEHU XQG 6RPPHU LQ GLHVHP %DQG .DSLWHO  XQG LQVEHVRQGHUH$E
VFKQLWW
 1DWUOLFKNHLWXQG:UGHGHU.UHDWXU
1DWUOLFKNHLW LVW HEHQIDOOV HLQ XQWHUVFKLHGOLFK LQWHUSUHWLHUWHU XQG ZHUWHQGHU %HJULII GHU RIW LQ
'LVNXVVLRQHQ]XELRWHFKQRORJLVFKHQ)UDJHQYHUZHQGHWZLUG'DEHLZLUGGHU=XVWDQGGHUDOV
QDWUOLFKHU EHVFKULHEHQZLUG LPSOL]LW DOV HUVWUHEHQVZHUWHU RGHU EHVVHU YHUVWDQGHQ &2*(0

'LH=XVFKUHLEXQJYRQ1DWUOLFKNHLWVSLHOWEHLVSLHOVZHLVHHLQHZLFKWLJH5ROOHLQGHU$UJXPHQWD
WLRQJHJHQHLQH5HJXOLHUXQJYRQEHVWLPPWHQ*HQRPH(GLWLQJ3IODQ]HQGXUFKGDV*HQWHFKQLN
JHVHW] 6'13IODQ]HQ PLW 3XQNWPXWDWLRQHQ ZHUGHQ DOV QLFKW YRQ QDWUOLFKHQ 0XWDWLRQHQ
XQWHUVFKHLGEDU DQJHVHKHQ ZDV DOV $UJXPHQW KHUYRUJHEUDFKW ZLUG ZDUXP VROFKH 3IODQ]HQ
DQGHUVJHUHJHOWVHLQVROOWHQDOVNODVVLVFKH*93IODQ]HQbKQOLFKZLUGDXFKLP%HULFKWGHV%XQ
GHVDPWVIU/DQGZLUWVFKDIW%/:DUJXPHQWLHUW1DWUOLFKNHLW IXQJLHUWKLHUXQGLQYLHOHQDQGH
UHQ*HVHW]HQDOVHLQ.ULWHULXPPLWGHPGHU5HJHOXQJVXPIDQJEHJUHQ]WZLUG6FKXOW]%HUJLQ

'DV.RQ]HSWGHU:UGHGHU.UHDWXUZLUGRIWPLW ,QWHJULWlW LQ9HUELQGXQJJHEUDFKWXQG LVW LP
6FKZHL]HU%XQGHVYHUIDVVXQJVJHVHW]YHUDQNHUW(.$+	(.79'LHJHVHW]OLFKH9HUDQ
NHUXQJGHV5HVSHNWVGHU,QWHJULWlWXQGGHU:UGHGHU.UHDWXUUHVXOWLHUWLQPRUDOLVFKH9HUSIOLFK
WXQJHQ JHJHQEHU7LHUHQ 6 (ULNVVRQ HW DO  .OlUXQJVEHGDUI EHVWHKW RE XQGZHOFKH
*HQRPH(GLWLQJ$QZHQGXQJHQPLWGHU:UGHGHU.UHDWXUXQGGHUHQ,QWHJULWlW]XYHUHLQEDUHQ
VLQG
(LQHJHPHLQVDPH6WHOOXQJQDKPHGHU(LGJHQ|VVLVFKHQ(WKLNNRPPLVVLRQIUGLH*HQWHFKQLNLP
$XVVHUKXPDQEHUHLFK XQG GHU (LGJHQ|VVLVFKHQ .RPPLVVLRQ IU 7LHUYHUVXFKH VLHKW LQ HLQHP
(LQJULIILQGHQ3KlQRW\SGDVKHLVVWLQGDV(UVFKHLQXQJVELOGHLQH%HHLQWUlFKWLJXQJGHU:UGH
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 
GHU.UHDWXU(.$+	(.79&2*(0VLHKWGLHVDXFKDOV(LQJULII LQGLH,QWHJULWlWGLIIH
UHQ]LHUWGDEHLMHGRFK(LQH9HUlQGHUXQJGHU0LOFK]XVDPPHQVHW]XQJZLUGDOVZHQLJHUSUREOH
PDWLVFKEHWUDFKWHWDOVHWZDHLQH(QWKRUQXQJ&2*(06(ULNVVRQHWDO
'LH6FKZHL]HULVFKH$NDGHPLHGHU0HGL]LQLVFKHQ:LVVHQVFKDIWHQXQGGLH$NDGHPLHGHU1D
WXUZLVVHQVFKDIWHQ6FKZHL]KDEHQJHPHLQVDPHWKLVFKH*UXQGVlW]HIUGLH'XUFKIKUXQJ
YRQ7LHUYHUVXFKHQYRUJHVFKODJHQLQGHQHQDXFK©GLH(KUIXUFKWYRUGHP/HEHQªDOV.ULWHULXP
IU7LHUYHUVXFKHDXIJHQRPPHQZXUGH ,QGHP'RNXPHQWZLUGGDUDXIKLQJHZLHVHQGDVV©EHL
JHQHWLVFKYHUlQGHUWHQ7LHUHQ>«@GDV$XIWUHWHQYRQ6FKlGHQ/HLGHQRGHU6FKPHU]HQEHVRQ
GHUV VRUJIlOWLJ DEJHVFKlW]W ZHUGHQ >PXVV@ª 6FKZHL]HULVFKH $NDGHPLH GHU 0HGL]LQLVFKHQ
:LVVHQVFKDIWHQ6$0:	$NDGHPLHGHU1DWXUZLVVHQVFKDIWHQ6FKZHL]6&1$7
 6FKZHL]HU.RQWH[W
'LHSXEOL]LHUWHStrategie Tierzucht 2030GHV%/:VLHKW LP*HQRPH(GLWLQJHLQJURVVHV
3RWHQ]LDO IU GLH 7LHU]XFKW LP $OOJHPHLQHQ XQG IU GLH .RQNXUUHQ]IlKLJNHLW GHU 6FKZHL]HU
=XFKWSURJUDPPH LP%HVRQGHUHQ/DXWGLHVHP'RNXPHQW ILQGHWDNWXHOO LQGHU6FKZHL]NHLQH
*HQRPH (GLWLQJ=FKWXQJVIRUVFKXQJ EHL 1XW]WLHUHQ VWDWW $OV ]HQWUDOHU $VSHNW JHJHQ HLQHQ
(LQVDW]YRQ*HQRPH(GLWLQJLQGLHVHP%HUHLFKZLUGGDV©WHFKQRORJLHNULWLVFKH8PIHOGªLQGHU
6FKZHL] XQG LQ (XURSD XQG HEHQVR GLH 6FKZHL]HU5HFKWVODJH VLHKH .DSLWHO  DQJHVHKHQ
%XQGHVDPWIU/DQGZLUWVFKDIW%/:
6FKZHL]HU=FKWXQJVEHWULHEHXQG SURJUDPPH VRGHU%HULFKW VLQGHKHU NOHLQ GLPHQVLRQLHUW
XQGKDEHQ]XGHPQLFKWGLHWHFKQLVFKHQ9RUDXVVHW]XQJHQGDV.QRZKRZXQGGLHILQDQ]LHOOHQ
5HVVRXUFHQXP*HQRPH(GLWLQJDQ]XZHQGHQ$XVVHUGHPZLUGHLQHPHUNOLFKH=XUFNKDOWXQJ
JHRUWHW PROHNXODUJHQHWLVFKH0HWKRGHQ ]X DN]HSWLHUHQ %XQGHVDPW IU /DQGZLUWVFKDIW %/:
'DVZXUGH LQGHQ ,QWHUYLHZVPLW=FKWHULQQHQXQG=FKWHUQE]Z=FKWXQJVIRUVFKHQ
GHQEHVWlWLJW$XFKXQWHU)LVFK]FKWHULQQHQXQG]FKWHUQLVWGDV7KHPDXPVWULWWHQ,QWHUYLHZV
7LHU]XFKWRUJDQLVDWLRQHQ'LH9HUWUHWXQJHQXQG3ODWWIRUPHQYRQ6FKZHL]HU7LHU]XFKWRUJDQLVD
WLRQHQKDEHQDOOHUGLQJVQRFKNHLQHRIIL]LHOOHQVFKULIWOLFKHQ6WHOOXQJQDKPHQGD]XDEJHJHEHQ
,P8QWHUVFKLHGGD]XJLEWHVVHKUZRKO6WHOOXQJQDKPHQYRQHXURSlLVFKHQ7LHU]XFKWRUJDQLVD
WLRQHQXQGYRQGHXWVFKHQ9HUElQGHQGLH8PZHOWXQGJHVHOOVFKDIWOLFKH9RUWHLOHVRZLHSRVLWLYH
$XVZLUNXQJHQ IU7LHUZRKOXQG7LHUJHVXQGKHLWVHKHQXQGEHL1LFKWDQZHQGXQJ:HWWEHZHUEV
QDFKWHLOH EHIUFKWHQ '*I=())$% )$%5( )%) 'HPJHJHQEHU
VLHKWGLH6FKZHL]HU$OOLDQ]*HQWHFKIUHLJHUDGHHLQ©KRKHV:HUWVFK|SIXQJVSRWHQ]LDOXQGKRKH
$N]HSWDQ] LQ GHU :HUWVFK|SIXQJVNHWWHª IU *92IUHLH 3URGXNWH XQG HLQHQ 9RUWHLO IU HLQH
*92IUHLH6FKZHL]6$*6FKZHL]HU$OOLDQ]*HQWHFKIUHLR-+LHUZLUGJHUDGHGLH9HUPDUN
WXQJYRQ*92IUHLHQ3URGXNWHQDOV3RVLWLRQLHUXQJVXQG9HUNDXIVDUJXPHQWLGHQWLIL]LHUW
:DV GLH3RVLWLRQHQ DQGHUHU6FKZHL]HU$NWHXULQQHQ XQG$NWHXUH LQ GHU:HUWVFK|SIXQJVNHWWH
EHWULIIWVHLKLHUDXIGHQ%HULFKWVWHLO3IODQ]HQ]XFKWYHUZLHVHQVLHKH.DSLWHO$EVFKQLWW
GD GHUHQ 3RVLWLRQHQ ]X *HQRPH (GLWLQJ/HEHQVPLWWHOQ DXFK IU /HEHQVPLWWHO DXV *HQRPH
(GLWLQJ7LHUHQUHOHYDQWVLQG
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
)UHLQHQ(LQVDW]YRQ*HQRPH(GLWLQJ LQGHU7LHU]XFKWZlUHQDXV6LFKWGHV%/:PHKU5HV
VRXUFHQ IU )RUVFKXQJ XQG (QWZLFNOXQJ VRZLH IU LQWHUQDWLRQDOH .RRSHUDWLRQHQ HUIRUGHUOLFK
%lXHUOLFKH=FKWHULQQHQXQG=FKWHULQGHU6FKZHL]ZHUGHQDOVXQWHU'UXFNYRQLQWHUQDWLRQD
OHQ=XFKWXQWHUQHKPHQVWHKHQGJHVHKHQ$OVZHLWHUHXQJQVWLJH)DNWRUHQZHUGHQJHQDQQWGHU
9HUOXVWYRQJHQHWLVFKHU'LYHUVLWlWLQQHUKDOEXQG]ZLVFKHQ5DVVHQHLQHYRUDXVVLFKWOLFKVLQNHQ
GH6FKZHL]HU3URGXNWLRQ LP)DOO HLQHU VWlUNHUHQ0DUNW|IIQXQJXQGGLH JHVHOOVFKDIWOLFKHQ(U
ZDUWXQJVKDOWXQJHQGLHYRQ(QWIUHPGXQJXQG,GHDOLVLHUXQJGHUODQGZLUWVFKDIWOLFKHQ3URGXNWLRQ
JHNHQQ]HLFKQHWVLQG%XQGHVDPWIU/DQGZLUWVFKDIW%/:
 5HFKWOLFKHU.RQWH[W6FKZHL]
'DV6FKZHL]HU*HQWHFKQLNJHVHW]*7*VFKUlQNWGLH0|JOLFKNHLWHQ]XP(LQVDW]YRQNRQYHQ
WLRQHOOHU*HQWHFKQLNVWDUNHLQ*97LHUHGUIHQQXULQJHVFKORVVHQHQ)RUVFKXQJVRGHU3URGXN
WLRQVV\VWHPHQIU)RUVFKXQJRGHU]XP%HLVSLHO IUGLH3URGXNWLRQYRQ WKHUDSHXWLVFKHQ:LUN
VWRIIHQJHKDOWHQZHUGHQ*97LHUHIUGLH3URGXNWLRQYRQWLHULVFKHQ/HEHQVPLWWHOQVLQGYHUER
WHQ$UW*7*:HUJHQWHFKQLVFKYHUlQGHUWH7LHUHHU]HXJHQ]FKWHQKDOWHQRGHUPLWLKQHQ
KDQGHOQZLOOEHQ|WLJW]XGHPHLQHNDQWRQDOH%HZLOOLJXQJQDFKGHP7LHUVFKXW]JHVHW]%XQGHV
DPWIU/HEHQVPLWWHOVLFKHUKHLWXQG9HWHULQlUZHVHQ%/9G
2E*HQRPH(GLWLQJ7LHUH LQGHU6FKZHL] LQ ODQGZLUWVFKDIWOLFKHQ=XVDPPHQKlQJHQHLQH3HU
VSHNWLYHKlWWHQKlQJWGDKHUDXFKGDYRQDERE*HQRPH(GLWLQJXQWHUGDV*7* IlOOW'HU
%/:%HULFKWJUHLIWHLQH(PSIHKOXQJHLQHU([SHUWLQQHQXQG([SHUWHQJUXSSHGHU(XURSlLVFKHQ
.RPPLVVLRQ +LJK/HYHO*URXSRI6FLHQWLILF$GYLVRUVDXI XQGVFKOlJWHLQH'UHLWHLOXQJ
YRULQGHU*HQRPH(GLWLQJ7LHUHQLFKWQRWZHQGLJHUZHLVHXQWHUGDV*7*IDOOHQ%XQGHVDPWIU
/DQGZLUWVFKDIW%/:
©DWUDQVJHQH2UJDQLVPHQLQGLHHLQHRGHUPHKUHUH*HQHHLQHUDQGHUHQ6SH]LHVHLQ
JHIKUWZXUGHQ)UVROFKH2UJDQLVPHQHUVFKHLQHQGHUMXULVWLVFKH%HJULII*92XQGHL
QHH[SOL]LWH5HJXOLHUXQJGHU+HUVWHOOXQJXQG9HUEUHLWXQJVLQQYROO
E FLVJHQH2UJDQLVPHQEHLGHQHQHQWZHGHUHLQHRGHUPHKUHUH*HQHDXVGHUJOHLFKHQ
6SH]LHV]XVlW]OLFKHLQJHIKUWRGHUEHLGHQHQHLQHJDQ]H*HQHGXUFKHLQHKRPRORJH
6HTXHQ]DXVGHUJOHLFKHQ6SH]LHVDXVJHWDXVFKWZXUGH
F 2UJDQLVPHQEHLGHQHQ3XQNWPXWDWLRQHQHLQJHIKUWRGHUZHQLJHUDOV1XNOHRWLGH
JH]LHOWYHUlQGHUWZXUGHQ]%IUGLH,QDNWLYLHUXQJHLQHV*HQV$XVWDXVFKHLQHURGHU
ZHQLJHU$PLQRVlXUHQ LQHLQHPN|USHUHLJHQHQ3URWHLQRGHUGLH9HUlQGHUXQJHLQHUUH
JXODWRULVFKHQ'1$6HTXHQ]GLHGDQQ]XTXDQWLWDWLYHQ8QWHUVFKLHGHQ LQGHU([SUHV
VLRQVK|KHHLQHVRGHUPHKUHUHU*HQHIKUHQª
9DULDQWH©FªZUGHQDFKGLHVHP9RUVFKODJMHGHQIDOOVQLFKWXQWHUGDV*7*IDOOHQ
(LQHJHJHQVlW]OLFKH3RVLWLRQHQYHUWULWWEHLVSLHOVZHLVHGLH6FKZHL]HU$OOLDQ]*HQWHFKIUHL6$*
6FKZHL]HU$OOLDQ]*HQWHFKIUHL6$*R-GLH*HQRPH(GLWLQJJHQHUHOOGHP*7*XQWHU
VWHOOHQP|FKWH%LV.ODUKHLWEHU]XVlW]OLFKHQ5HJXOLHUXQJVEHGDUIKHUJHVWHOOW LVW YHUODQJWGLH
(LQHDQDORJH6LFKWZHLVHZXUGHIUGLH6FKZHL]HU3IHUGH]XFKWJHlXVVHUW5LHGHU
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 
6$* ]XGHPHLQ ©0RUDWRULXP IU GLH YHUVXFKVZHLVH XQG GLH NRPPHU]LHOOH 9HUZHQGXQJ DOOHU
7LHUHZHOFKHPLWQHXHQJHQWHFKQLVFKHQ9HUIDKUHQKHUJHVWHOOWZXUGHQª6$*6FKZHL]HU$OOLDQ]
*HQWHFKIUHL R- 5LVLNRPRGHOOH XQG VFKULWWZHLVH 9HUIDKUHQ VROOHQ DQJHZDQGW ZHUGHQ EHL
HLQHU%HXUWHLOXQJVROOHQQLFKWQXUGLH(QGSURGXNWHVRQGHUQDXFKGD]XIKUHQGH3UR]HVVHEH
UFNVLFKWLJWZHUGHQ
 =XVDPPHQIDVVXQJXQG6FKOXVVIROJHUXQJ
7LHU]FKWXQJ LVW HLQH HWDEOLHUWH 3UD[LV IU 1XW]WLHUH +DXVWLHUH 6SRUWWLHUH XQG9HUVXFKVWLHUH
'LHVH6SKlUHQZlUHQXQWHUVFKLHGOLFK]XEHWUDFKWHQGDVYRUOLHJHQGH.DSLWHOEHVFKUlQNWVLFK
DXIGLH=FKWXQJYRQ1XW]WLHUHQ IU=ZHFNHGHU/HEHQVPLWWHOSURGXNWLRQRGHUIUGLH3URGXN
WLRQYRQSKDUPD]HXWLVFKUHOHYDQWHQ6XEVWDQ]HQ%LRSKDUPLQJDOVR5LQGHU6FKZHLQH=LHJHQ
6FKDIH.DQLQFKHQ*HIOJHOXQG)LVFKH'LHVHVLQGDXVGHU*HQWHFKQLNGHEDWWHDOVEHVRQGHUV
VHQVLEOH$QZHQGXQJVIHOGHUEHNDQQW
)UODQGZLUWVFKDIWOLFKH1XW]XQJXQG$TXDNXOWXUKDWVLFKGLH=FKWXQJELVODQJDXI.UHX]XQJHQ
EHVFKUlQNWZREHLYRUDOOHP5REXVWKHLW5HVLOLHQ](UWUDJ0LOFK)OHLVFKXQG3URGXNWTXDOLWlW
LP9RUGHUJUXQG VWHKHQ'LHZLFKWLJVWHQ+HUDXVIRUGHUXQJHQ LQ GHU =FKWXQJ ± YRU DOOHP EHL
5LQGHUQ6FKZHLQHQ=LHJHQXQG6FKDIHQ±VLQGGLHODQJHQ*HQHUDWLRQV]HLWHQXQGGLH9LHO]DKO
GHUHUIRUGHUOLFKHQ9HUVXFKH:XQVFKPHUNPDOHLQHLQHU3RSXODWLRQ]XYHUDQNHUQ.RQYHQWLRQHO
OH =FKWXQJ LVW VRPLW ]HLW XQG UHVVRXUFHQDXIZHQGLJHU DOOHUGLQJV EHL DOOHQ$NWHXULQQHQ XQG
$NWHXUHQHWDEOLHUWXQGYRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQZHLWHVWJHKHQGDN]HSWLHUW
'LH7LHU]XFKWKDWVLFK LP/DXIGHU OHW]WHQ-DKU]HKQWHGXUFK%HUFNVLFKWLJXQJJHQHWLVFKHU ,Q
IRUPDWLRQHQ XQG ]HOOELRORJLVFKHU 7HFKQLNHQ YHUlQGHUW =XFKWZHUWVFKlW]XQJ DXI %DVLV JHQHWL
VFKHU 0HUNPDOH ,QYLWUR)HUWLOLVDWLRQ XQG (U]HXJXQJ NQVWOLFKHU 0HKUOLQJH GXUFK (PEU\R
QHQVSOLWWLQJKDEHQ(LQ]XJJHKDOWHQ
'LH NODVVLVFKH *HQWHFKQLN HUP|JOLFKWH HV *HQH YRQ DXVVHUKDOE GHV *HQSRROV NUHX]EDUHU
5DVVHQHLQ]XEULQJHQXQGGDPLWY|OOLJQHXH:HJH]XEHVFKUHLWHQ]% LQGHU3URGXNWLRQYRQ
PHQVFKOLFKHQ3URWHLQHQLQGHU0LOFKGLHDOVSKDUPD]HXWLVFKH:LUNVWRIIHLQGHU0HGL]LQGLHQHQ
%LRSKDUPLQJ.RPPHU]LHOOH$QZHQGXQJHQGHU*HQWHFKQLNVLQGELVODQJKDXSWVlFKOLFKLQGLH
VHQ%HUHLFKHQ]XEHREDFKWHQ ,QGHU(8VLQGELVGDWRGUHL3URGXNWHDXV=LHJHQ.DQLQFKHQ
XQG+KQHUQIU%LRSKDUPLQJ]XJHODVVHQ±]DKOUHLFKHZHLWHUH3URGXNWHEHILQGHQVLFKLQXQWHU
VFKLHGOLFKHQ6WDGLHQGHU(QWZLFNOXQJ(LQH=XODVVXQJDOV/HEHQVPLWWHOHUKLHOWELVODQJQXUHLQ
VFKQHOOZDFKVHQGHU/DFKVLQGHQ86$XQG.DQDGD
*HQRPH(GLWLQJKDWVLFKLQGHU=FKWXQJVIRUVFKXQJUDVFKHWDEOLHUW±lKQOLFKZLHLP3IODQ]HQ
]FKWXQJVEHUHLFKPLW&5,635DOVGHUGRPLQDQWHQ0HWKRGH$OVZLFKWLJVWH9RUWHLOHZHUGHQGLH
HLQIDFKHUHQ XQG ]HLWVSDUHQGHQ 3UR]HVVH GLH RUWVJHVWHXHUWH ,QWHJUDWLRQ YRQ *HQHQ XQG GLH
YHUJOHLFKVZHLVH (LQIDFKKHLW YRQPHKUIDFKHQ bQGHUXQJHQ JHVHKHQ 'LH )RUVFKXQJ XQG (QW
ZLFNOXQJIROJWGDEHLELVKHULJHQ=LHOHQGHUNRQYHQWLRQHOOHQ=FKWXQJXQGGHUNODVVLVFKHQ*HQ
WHFKQLN%HLVSLHOHIUHQWVSUHFKHQGH$NWLYLWlWHQVLQG5HVLVWHQ]JHJHQ3665SRUFLQHUHSURGXF
WLYHDQGUHVSLUDWRU\V\QGURPHEHL6FKZHLQHQHUK|KWH0XVNHOPDVVHEHL5LQGHUQ6FKZHLQHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
6FKDIHQXQG=LHJHQ+RUQORVLJNHLWEHL5LQGHUQ$XVVFKDOWXQJYRQ0LOFKDOOHUJHQHQXQG3URGXN
WLRQYRQ+XPDQLQVXOLQLQGHU0LOFKYRQ6FKZHLQHQ
bKQOLFKZLHEHLGHU3IODQ]HQ]FKWXQJZHUGHQLQGHU7LHU]XFKWDXFK$XVPDVVXQG$UWYRQXQ
EHDEVLFKWLJWHQ1HEHQHIIHNWHQGHUJHQHWLVFKHQ9HUlQGHUXQJ2II7DUJHW2Q7DUJHWHWFDOVHLQ
]HQWUDOHU$VSHNWEHLGHU$EVFKlW]XQJYRQDOOIlOOLJHQ5LVLNHQGLVNXWLHUWXQGlKQOLFKZLHGRUWJLEW
HVQRFKZHQLJH8QWHUVXFKXQJHQVROFKHU(IIHNWH
8PZHOWDXVZLUNXQJHQZHUGHQEHL5LQGHUQ6FKZHLQHQ6FKDIHQ=LHJHQXQG*HIOJHODOVZHQL
JHUNULWLVFKJHVHKHQGDHLQH5FNKROEDUNHLWEHL+DOWXQJ IU ODQGZLUWVFKDIWOLFKH=ZHFNHVHKU
YLHOHKHUJHJHEHQLVWDOVEHL3IODQ]HQ,P)DOOYRQ%LRSKDUPLQJZHUGHQEHUKDXSWJHVFKORVVH
QH$QODJHQEHWULHEHQ6HKUYLHOZHQLJHU.RQWUROOHLVWLP)DOOYRQ$TXDNXOWXUJHJHEHQZRDXV
RIIHQHQ 3URGXNWLRQVDQODJHQ *HQRPH (GLWLQJ7LHUH LP =XJH YRQ 8QIlOOHQ XQG hEHUVFKZHP
PXQJHQLQGDVgNRV\VWHPJHODQJHQXQGVLFKPLW:LOGWLHUHQNUHX]HQN|QQWHQ
$QGHUVDOV LQGHU3IODQ]HQ]XFKWVSLHOHQ LQGHU7LHU]XFKWQHEHQGHQ5LVLNHQHWKLVFKH$VSHNWH
HLQHZLFKWLJH5ROOHXQGZHUGHQDOV6FKOVVHOIDNWRUIUGLH%HXUWHLOXQJXQG$N]HSWDQ]JHQHWLVFK
YHUlQGHUWHU 1XW]WLHUH GXUFK 6WDNHKROGHU XQG YRU DOOHP .RQVXPHQWLQQHQ XQG .RQVXPHQWHQ
DQJHVHKHQ :LFKWLJH$VSHNWH LQ GHU 'LVNXVVLRQ VLQG KLHUEHL 7LHUZRKO 1DWUOLFKNHLW XQG GLH
:UGH GHU .UHDWXU 7LHUZRKO PHLQW ]XPHLVW GDV )UHLVHLQ YRQ 6FKPHU]HQ 9HUOHW]XQJHQ XQG
.UDQNKHLWHQ*HQRPH(GLWLQJZLUG]ZDUGDV3RWHQ]LDO]XJHVSURFKHQ7LHUZRKO]XYHUEHVVHUQ
GDV]XPHLVWYRUJHEUDFKWH%HLVSLHOKRUQORVH.KHVFKHLQWDOOHUGLQJVIUDJZUGLJZHLOHVGXUFK
bQGHUXQJGHU+DOWXQJVEHGLQJXQJHQP|JOLFKZlUH HLQH(QWKRUQXQJJDQ]]XYHUPHLGHQ'LH
:UGH GHU .UHDWXU VSLHOW LQ GHU 6FKZHL] HLQH JURVVH5ROOH ZHLO VLH LP%XQGHVYHUIDVVXQJV
JHVHW] YHUDQNHUW LVW (LQH SKlQRW\SLVFKH bQGHUXQJ ZLH HEHQ GLH +RUQORVLJNHLW N|QQWH DOV
XQ]XOlVVLJHU(LQJULIILQGLH,QWHJULWlWXQG:UGHGHV7LHUHVLQWHUSUHWLHUWZHUGHQ
:HUGHQDOOH*HQRPH(GLWLQJ9DULDQWHQLQGHU6FKZHL]DOV*92LP6LQQHGHV6FKZHL]HU*HQ
WHFKQLNJHVHW]HV*7*LQWHUSUHWLHUWLVWGLH$QZHQGXQJLQGHU7LHU]XFKWDXFKGDUEHUVHKUHLQ
JHVFKUlQNW*97LHUH]XU3URGXNWLRQYRQ/HEHQVPLWWHOQ VLQGH[SOL]LW YHUERWHQ$QZHQGXQJHQ
ZlUHQDXIJHVFKORVVHQH)RUVFKXQJVXQG3URGXNWLRQVDQODJHQEHVFKUlQNW]%DOV9HUVXFKV
WLHUHXQGIU%LRSKDUPLQJ'D]XNRPPWGDVVGLH6FKZHL]HU7LHU]XFKWXQG7LHU]XFKWSURJUDP
PHLQGHU5HJHONOHLQGLPHQVLRQLHUWVLQGXQGHVLQVJHVDPWZHQLJH)RUVFKXQJVDNWLYLWlWHQLQGHU
6FKZHL]JLEW'HUHQ$NWHXULQQHQXQG$NWHXUHVLQG]XGHPVHKUDXIGLH$N]HSWDQ]YRQQHXHQ
7HFKQLNHQEHGDFKWXQGGDKHUHQWVSUHFKHQGYRUVLFKWLJ%HUFNVLFKWLJWPDQGLH2ULHQWLHUXQJDXI
JHQWHFKQLNIUHLH3URGXNWLRQXQGGLH=XUFNKDOWXQJYRQ6FKZHL]HU$NWHXULQQHQXQG$NWHXUHQEHL
3URGXNWHQDXV*HQRPH(GLWLQJ3IODQ]HQODVVHQVLFKXQWHUGLHVHQ5DKPHQEHGLQJXQJHQZHQLJ
3HUVSHNWLYHQIU*HQRPH(GLWLQJLQGHU7LHU]XFKWIU=ZHFNHGHU/HEHQVPLWWHOSURGXNWLRQLQGHU
6FKZHL]DXVPDFKHQ
)ROJWPDQ LQGHU6FKZHL]GHQ(PSIHKOXQJHQGHV%/:GDV IUHLQHGLIIHUHQ]LHUHQGH(LQVWX
IXQJ YHUVFKLHGHQHU*HQRPH(GLWLQJ(LQJULIIH LQ7LHUHQ HLQWULWWZUGHQ*HQRPH(GLWLQJ7LHUH
PLW JHULQJIJLJHQJHQHWLVFKHQ9HUlQGHUXQJHQQLFKW LP UHFKWOLFKHQ6LQQDOV*92DQJHVHKHQ
ZHUGHQ6RPLWN|QQWHQGLHUHFKWOLFKHQ(LQVFKUlQNXQJHQIUHLQH$QZHQGXQJLPODQGZLUWVFKDIW
OLFKHQ.RQWH[W]XPLQGHVWWHLOZHLVHHQWIDOOHQ$OOHUGLQJVVWHOOWVLFKDXFKKLHUGLH)UDJH±DQDORJ
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*HQRPH(GLWLQJLQGHU7LHU]XFKW 

]XU3IODQ]HQ]XFKW±REXQGXQWHUZHOFKHQ5DKPHQEHGLQJXQJHQGLH/HEHQVPLWWHOKHUVWHOOHULQ
QHQXQGKHUVWHOOHUGHU+DQGHOXQGGLH.RQVXPHQWLQQHQXQG.RQVXPHQWHQEHUHLWZlUHQVRO
FKH3URGXNWH]XSURGX]LHUHQ]XYHUNDXIHQEH]LHKXQJVZHLVH]XDN]HSWLHUHQ(LQH+HUDXVIRU
GHUXQJ ZUGH DXFK LQ GHU (WDEOLHUXQJ YRQ JHHLJQHWHQ 0RQLWRULQJV\VWHPHQ YRQ 7LHUHQ XQG
WLHULVFKHQ3URGXNWHQEHVWHKHQGDJHULQJIJLJHJHQHWLVFKH9HUlQGHUXQJHQHYHQWXHOOQLFKWYRQ
QDWUOLFKHQJHQHWLVFKHQ9HUlQGHUXQJHQXQWHUVFKLHGHQZHUGHQN|QQWHQ
$QDORJ]XU3IODQ]HQ]XFKWVLQGGLHhEHUOHJXQJHQ]XU$XVJHVWDOWXQJGHVUHFKWOLFKHQ.RQWH[WHV
QXUXQWHUVRUJIlOWLJHU3UIXQJYRQ&KDQFHQXQG3UREOHPHQGHUYHUVFKLHGHQHQ6]HQDULHQXQG
LQHLQHPHUJHEQLVRIIHQHQEUHLWHQJHVHOOVFKDIWOLFKHQ'LDORJVLQQYROODQ]XJHKHQ
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 *HQH'ULYH
Caroline Hammer und Armin Spök 
.XU]	NQDSS
x 6\QWKHWLVFKH*HQH'ULYHVVLQG IOH[LEHODQSDVVEDUHJHQHWLVFKH.DVVHWWHQGLHPLWWHOV&5,635HLQH UDVFKH9HU
EUHLWXQJXQG'XUFKVHW]XQJYRQHUZQVFKWHQJHQHWLVFKHQ(LJHQVFKDIWHQLQ3RSXODWLRQHQHUP|JOLFKHQ±PLWGHP
=LHOGLHVH3RSXODWLRQHQJHQHWLVFK]XYHUlQGHUQ]XGH]LPLHUHQRGHU]XHOLPLQLHUHQ
x $QZHQGXQJHQ ZHUGHQ YRU DOOHP LQ /DQGZLUWVFKDIW XQG 1DWXUVFKXW] ]XPHLVW 'H]LPLHUXQJ YRQ 6FKlGOLQJV
SRSXODWLRQHQ RGHU YRQ HLQJHVFKOHSSWHQ LQYDVLYHQ$UWHQ VRZLH LP*HVXQGKHLWVVFKXW] %HNlPSIXQJ YRQ ,QIHN
WLRQVNUDQNKHLWHQGXUFK'H]LPLHUHQRGHUDQGHUZHLWLJH9HUlQGHUXQJHQGHU:LUWVXQGhEHUWUlJHUWLHUHYRQ3DWKR
JHQHQJHVHKHQ
x 'LHKRKH,QYDVLYLWlWYRQ*HQH'ULYHVUHVXOWLHUW LQHLQHQHXH5LVLNRTXDOLWlW$EVFKlW]XQJHQN|QQHQDXIJUXQGGHU
.RPSOH[LWlWXQGGHUXQ]XUHLFKHQGHQ:LVVHQVEDVLVEHL|NRV\VWHPLVFKHQ=XVDPPHQKlQJHQVFKZLHULJVHLQ
x 'LHVH5LVLNHQEHVWHKHQDXFKEHLXQJHZROOWHU)UHLVHW]XQJDXVJHVFKORVVHQHQ9HUVXFKVDQODJHQXQG/DERUV
x $XIUXIH ]XU =XUFNKDOWXQJ EHL RGHU ]XP 6WRSS YRQ$QZHQGXQJHQ NRPPHQ YRQ ]DKOUHLFKHQ$NWHXULQQHQ XQG
$NWHXUHQ
x *HQH'ULYHVIDOOHQ]ZDUXQWHUGLH*HQWHFKQLNJHVHW]JHEXQJIUGLH6FKZHL]ZlUHDEHUJUXQGOHJHQG]XNOlUHQRE
XQGXQWHUZHOFKHQ5DKPHQEHGLQJXQJHQ)RUVFKXQJXQG(QWZLFNOXQJDXIGLHVHP*HELHWVWDWWILQGHQNDQQ
9RQDOOHQ*HQRPH(GLWLQJ$QZHQGXQJHQZLUG*HQH'ULYHVGHUK|FKVWH1HXLJNHLWVZHUW]XJH
VFKULHEHQ'DV.RQ]HSWHLQHUDQSDVVEDUHQ.DVVHWWHGLHPLWWHOV&5,635DQMHGHQ1DFKNRP
PHQHLQHV(OWHUQWHLOV LQ3IODQ]HQRGHU7LHUSRSXODWLRQHQEHUWUDJHQZLUGVHOEVWZHQQQXUHLQ
(OWHUQWHLOGLHVHQ*HQH'ULYHLQVLFKWUlJWXQGEHOLHELJH*HQIXQNWLRQHQDXVEHQN|QQWHVFKHLQW
YLHOYHUVSUHFKHQG'DVVFKOLHVVWDXFK)XQNWLRQHQPLWHLQGLH]XHLQHU'H]LPLHUXQJRGHU$XVURW
WXQJHLQHU3RSXODWLRQIKUHQN|QQHQ
9RQGLVUXSWLYHU7HFKQRORJLHLVWYLHOIDFKGLH5HGH2EZRKOHVELVODQJHUVWZHQLJHNRQNUHWH)RU
VFKXQJV XQG (QWZLFNOXQJVDNWLYLWlWHQ JLEW NDQQ PDQ RE GHU YRUVWHOOEDUHQ :LUNPlFKWLJNHLW
GLHVHU7HFKQRORJLHHLQHQ%RRPDQHLQVFKOlJLJHQ'LVNXVVLRQVYHUDQVWDOWXQJHQXQG$XIUXIH]XU
=XUFNKDOWXQJEHLRGHU]XP6WRSSYRQ$QZHQGXQJHQDXFKDXV.UHLVHQGHU:LVVHQVFKDIWVHO
EHUEHREDFKWHQ'DV6]HQDULRHULQQHUWDQGLH$QIlQJHGHU*HQWHFKQLNLQGHQHU-DKUHQ
DOV GLH 5XIH QDFK0RUDWRULHQ RGHU ]XPLQGHVW QDFK HLQHU VWUHQJHQ 6HOEVWUHJXOLHUXQJ IU GLH
/DERUIRUVFKXQJPLW0HWKRGHQGHUGDPDOVQRFKJDQ]MXQJHQ*HQWHFKQLNDXVGHU:LVVHQVFKDIW
VHOEHU NDPHQ XQG DXI GHU EHUKPWHQ$VLORPDU.RQIHUHQ] |IIHQWOLFK IRUPXOLHUW ZXUGHQ %XG
$QGHUV DOV GDPDOV JLEW HV GHU]HLW DEHU LQ GHQPHLVWHQ /lQGHUQ DXI*HQH'ULYHV DQ
ZHQGEDUH*HQWHFKQLNJHVHW]HZDVGHQ'UXFNDXI HLQH UDVFKH(QWZLFNOXQJ YRQ VSH]LILVFKHQ
5HJHOXQJHQIU*HQH'ULYHVUHGX]LHUWXQG]XPLQGHVWWKHRUHWLVFK=HLWIUHLQHLQIRUPLHUWHXQG
EUHLWH'HEDWWHHUP|JOLFKW
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
9RUGLHVHP+LQWHUJUXQGZHUGHQ LQGLHVHP.DSLWHOGLH(LQVDW]P|JOLFKNHLWHQYRQ*HQH'ULYHV
VRZLHGDPLWYHUEXQGHQH+HUDXVIRUGHUXQJHQHU|UWHUW'HUHUVWH$EVFKQLWWEHVFKUHLEWGLH)XQN
WLRQVZHLVHXQGYHUVFKLHGHQHQ9DULDQWHQYRQ*HQH'ULYHV(LQ]ZHLWHU$EVFKQLWWIDVVWGLH'LV
NXVVLRQ]XGHQ$QZHQGXQJHQXQG&KDQFHQ]XVDPPHQXQGVWHOOWEHLVSLHOKDIWH$QZHQGXQJHQ
YRU(LQZHLWHUHU$EVFKQLWWVHW]WVLFKPLW5LVLNHQXQG+HUDXVIRUGHUXQJHQDXVHLQDQGHU'HUOHW]
WH$EVFKQLWWZLGPHWVLFKVSH]LILVFKHQ$VSHNWHQLQGHU6FKZHL]EHYRUHLQH=XVDPPHQIDVVXQJ
JHJHEHQXQG6FKOXVVIROJHUXQJHQJH]RJHQZHUGHQ
 7HFKQLVFKH*UXQGODJHQYRQ*HQH'ULYH
%HLGHUVH[XHOOHQ9HUPHKUXQJZLUGMHHLQ&KURPRVRPHQVDW]YRQHLQHP(OWHUQWHLODQGLH1DFK
NRPPHQ YHUHUEW(LQ]HOQH*HQH OLHJHQGDKHU W\SLVFKHUZHLVH LQ ]ZHL YHUVFKLHGHQHQ$XVSUl
JXQJHQYRU:HOFKH*HQYDULDQWHVLFKDXI'DXHU LQHLQHU3RSXODWLRQGXUFKVHW]WKlQJWGDYRQ
DELQZLHIHUQVLHVLFKDOVYRUWHLOKDIWHUZHLVW
'LH GXUFK *HQRPH (GLWLQJ RGHU NODVVLVFKH JHQHWLVFKH 9HUlQGHUXQJ *9 EHZLUNWHQ JHQHWL
VFKHQ9HUlQGHUXQJHQ0XWDWLRQHQHLQJHIJWH*HQHHWFEUHLWHQVLFKGHPQDFKQRUPDOHUZHLVH
QXUODQJVDPLQHLQHU3RSXODWLRQDXVVLHKH$EE'HQQGLHVH9HUlQGHUXQJHQOLHJHQQXUDXI
HLQHPGHU]ZHL&KURPRVRPHQVlW]HYRUVRGDVVGDVPXWLHUWH*HQDXFKQXUDQGLH+lOIWHGHU
1DFKNRPPHQYHUHUEWZLUG'LHVHU(UEJDQJZLUGLQGHQPHQGHOVFKHQ5HJHOQEHVFKULHEHQ
*HQH'ULYHVVLQGJHQHWLVFKH0HFKDQLVPHQGLHEHZLUNHQGDVVGLHJHQHWLVFKHQ9HUlQGHUXQ
JHQ PLW HLQHU ZHVHQWOLFK K|KHUHQ:DKUVFKHLQOLFKNHLW LQ 1DFKNRPPHQ DXIWUHWHQ N|QQHQ DOV
GLHVQDFKPHQGHOVFKHQ9HUHUEXQJVUHJHOQGHU)DOOZlUHVLHKH$EE:lKUHQGGLH9HUHU
EXQJVZDKUVFKHLQOLFKNHLW HLQHV *HQV QRUPDOHUZHLVH  EHWUlJW NDQQ PLWWHOV *HQH 'ULYH
HLQH9HUHUEXQJVZDKUVFKHLQOLFKNHLWYRQELV]XHUUHLFKWZHUGHQ9DOHQWLQR0*DQW]HWDO
$+DPPRQGHWDO
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*HQH'ULYH 
$EE 0HQGHOVFKH9HUHUEXQJLP9HUJOHLFK]XU9HUHUEXQJGXUFK*HQH'ULYH
4XHOOH +DPPRQG	*DOL]L/L]HQ]&&%<1&1'KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\QFQG
(UOlXWHUXQJ'LH$EELOGXQJYHUJOHLFKWGLH9HUEUHLWXQJHLQHVEHVWLPPWHQ3KlQRW\SVGXUFKGLHPRGLIL]LHUWH6WHFKPFNH
KLHULQ5RWGDUJHVWHOOWLQQHUKDOEHLQHU3RSXODWLRQEHLPHQGHOVFKHU9HUHUEXQJ*UDILNREHQOLQNVXQGGHUPLWWHOV*HQH
'ULYH*UDILNXQWHQOLQNVXQGYHUDQVFKDXOLFKWGDVLQYDVLYH3RWHQ]LDOYRQ*HQH'ULYHV%ULQJWGLH(LJHQVFKDIWGLHGLH
PRGLIL]LHUWH6WHFKPFNHYHUEUHLWHQVROONHLQHQ1XW]HQIUGLH*HVDPWSRSXODWLRQNDQQHVVHLQGDVVVLHEHLPHQGHO
VFKHQ9HUHUEXQJVPXVWHUQ]XU*lQ]HDXVGHU3RSXODWLRQYHUVFKZLQGHWVLHKH*UDILNUHFKWVREHQ%HL*HQH'ULYHV
ZLUGGLH(LJHQVFKDIWQLFKWQXUHUKDOWHQVRQGHUQVRJDUYHUEUHLWHW*UDILNUHFKWVXQWHQ±VHOEVWZHQQGLH9HUEUHLWXQJ
GHU(LJHQVFKDIWIUGLH*HVDPWSRSXODWLRQVFKlGOLFKLVW'DVEHGHXWHWGDVVEHUHLQHQ=HLWUDXPYRQPHKUHUHQ*HQH
UDWLRQHQPLWVHKUKRKHU:DKUVFKHLQOLFKNHLWDOOH1DFKNRPPHQ7UlJHULQQHQXQG7UlJHUHLQHVEHVWLPPWHQ*HQVE]Z
HLQHUEHVWLPPWHQ(LJHQVFKDIWVHLQN|QQWHQ
 9RQQDWUOLFKHQ]XV\QWKHWLVFKHQ*HQH'ULYHV
*HQH'ULYHVNRPPHQLQQDWUOLFKHU)RUPYRUGLHXDDOV©QDWXUDOVHOILVKJHQHVªEHVFKULHEHQ
ZLUG ZXUGH GDV.RQ]HSW YRQ V\QWKHWLVFKHQ*HQH'ULYHV ]XP HUVWHQ0DO EHVFKULHEHQ
%XUWEDVLHUHQGDXIGHP+RPLQJ0HFKDQLVPXVVLHKH$EE'LH,GHHGLHVHQ0H
FKDQLVPXVVR]XYHUlQGHUQGDVVVLHQHXH=LHOVHTXHQ]HQ IUGHQ*HQH'ULYHHUIDVVHQXP
GDPLWEHVWLPPWH(LJHQVFKDIWHQLQHLQHU3RSXODWLRQ]XYHUEUHLWHQE]ZHLQIUGLH9HUPHKUXQJ
GHV2UJDQLVPXVHVVHQ]LHOOHV*HQDXV]XVFKDOWHQXQGVRPLWDXV]XURWWHQZXUGH]XQlFKVWQXU
DXINRQ]HSWLRQHOOHU(EHQHGLVNXWLHUWJHQDXVRZLHGDVSRWHQ]LHOOH$XINRPPHQYRQ5HVLVWHQ]HQ
%XUW(LQHQQDWUOLFKHQ*HQH'ULYHXP]XIXQNWLRQLHUHQJHVWDOWHWHVLFKMHGRFKVFKZLHULJ
&KDPSHU%XFKPDQ	$NEDUL
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QIRER['HU+RPLQJ0HFKDQLVPXVDOV,QVSLUDWLRQIU&5,635*HQH'ULYH6\VWHPH
+RPLQJ(QGRQXNOHDVH*HQH +(* EH]LHKXQJVZHLVH GHU +RPLQJ0HFKDQLVPXVZXUGHQ HUVWPDOV  LQ +HIH EH
VFKULHEHQ%XUW	&ULVDQWL'LHVH*HQHNRPPHQLQPHKUHUHQ%DNWHULHQ3LO]H$OJHQXQG3IODQ]HQYRU%XUW	
.RXIRSDQRX  'HU +RPLQJ0HFKDQLVPXV LVW HLQHU GHU QDWUOLFKHQ*HQH 'ULYH0HFKDQLVPHQ %XUW 	 &ULVDQWL
*HQHGLHGLHVHP0HFKDQLVPXVXQWHUOLHJHQZHUGHQDXFK©VHOILVKJHQHVª©HJRLVWLVFKHª*HQHEH]HLFKQHW
'HU+RPLQJ0HFKDQLVPXVVHW]WZlKUHQGGHU0HLRVH=HOOWHLOXQJGLH]XU%LOGXQJYRQ.HLPEDKQ]HOOHQ IKUWHLQXQG
EHZLUNWGDVVGHULQGHU.HLPEDKQYRUKDQGHQH&KURPRVRPHQVDW]PLWK|KHUHU:DKUVFKHLQOLFKNHLWHLQEHVWLPPWHV*HQ
+(*LQGHU$EELOGXQJWUlJW:lKUHQGGHU0HLRVHZLUGGDV&KURPRVRPZHOFKHVGLH9HUlQGHUXQJQLFKWWUlJWDQHLQHU
EHVWLPPWHQ6WHOOH JHVFKQLWWHQ'HU'RSSHOVWUDQJEUXFK LQ GHU'1$DNWLYLHUW GHQ ]HOOHLJHQHQ5HSDUDWXUPHFKDQLVPXV
XQGLQPDQFKHQ)lOOHQZHUGHQGLH+'5DNWLY'DEHLGLHQWGDV+(*7UlJHUFKURPRVRPDOV9RUODJHIUGLH5HSDUDWXU
XQGEHZLUNWVRPLWHLQHJHQDXH.RSLHGHVJHZQVFKWHQ'1$$EVFKQLWWV'DGXUFKPDFKWVLFKGLH(QGRQXNOHDVHE]Z
GLH9HUlQGHUXQJLPQHXHQ6WUDQJ©KHLPLVFKª©KRPLQJªVLHKH$EE
%HLGHPV\QWKHWLVFKHQDXIGHP+RPLQJ0HFKDQLVPXVEDVLHUHQGHQ*HQH'ULYHZLUGGDV*HQIUGLH(QGRQXNOHDVH
HLQJHIKUW 'LHVH NDQQ PLW HLQHP ]XVlW]OLFKHQ *HQ YHUEXQGHQ VHLQ DOV 3D\ORDG*HQ EH]HLFKQHW GHVVHQ (LJHQ
VFKDIWHQLQHLQHU3RSXODWLRQYHUEUHLWHWZHUGHQVROO:lKUHQGGHV+RPLQJ9RUJDQJHVZLUGDOVRQLFKWQXUGLH,QIRUPDWLRQ
GHU(QGRQXNOHDVHVRQGHUQDXFKGDV3D\ORDG*HQLQGHQ&KURPRVRPHQVDW]HLQJHIJW+RPLQJLVWDNWXHOOGHUYHUPXW
OLFK HIIHNWLYVWH *HQH 'ULYH0HFKDQLVPXV DEHU DXFK GHUMHQLJH GHU YRUDXVVLFKWOLFK DP VWlUNVWHQ YRQ 5HVLVWHQ]
ELOGXQJHQEHWURIIHQVHLQGUIWH&KDPSHUHWDO'LH(QWZLFNOXQJYRQ&5,635&DVHUOHLFKWHUWHGLH+HUVWHOOXQJ
V\QWKHWLVFKHU*HQH'ULYHVXQG YHUOLHKGHU*HQH'ULYH)RUVFKXQJ VWDUNH ,PSXOVH6\QWKHWLVFKH*HQH'ULYHVPLWWHOV
&5,635ZHUGHQDXFKDOV©PXWDJHQH.HWWHQUHDNWLRQªEHVFKULHEHQ/LHEHUW	:|OFKHU
$EE+RPLQJ0HFKDQLVPXV
4XHOOH+DPPRQG	*DOL]L/L]HQ]&&%<1&1'KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\QFQG
(UOlXWHUXQJ'HU7UlJHUVWUDQJGHV+RPLQJ(QGRQXNOHDVH*HQV+(*EHGLQJWGDVVGHU+(*GHIL]LHQWH6WUDQJ
+(*±DQHLQHUEHVWLPPWHQ6WHOOH©WDUJHWªJHVFKQLWWHQZLUG'LH(QGHQGHU6FKQLWWVWHOOHVLQGKRPRORJ]XGHQ)ODQ
NHQGHV+(*)LQGHWGHU+'50HFKDQLVPXVQXQVWDWWZLUGGHU+(*6WUDQJDOV9RUODJHIUGHQ+(*±6WUDQJYHU
ZHQGHWXQGVRPLW+(*LQGHQXUVSUQJOLFK+(*GHIL]LHQWHQ6WUDQJHLQJHEDXW'DGXUFKZLUGDXVHLQHPKHWHUR]\JRWHQ
3KlQRW\SHLQKRPR]\JRWHUXQGGLH+(*ZHUGHQLQK|KHUHQ5DWHQZHLWHUYHUHUEW
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*HQH'ULYH 
0LWWHOV&5,635VLHKH$EVFKQLWWJHODQJGDQQGHU'XUFKEUXFKXQG*HQH'ULYHVUFNWHQ
LQ GHQ )RNXV GHU )RUVFKXQJ:HQQ DNWXHOO YRQ*HQH'ULYHV JHVSURFKHQZLUG VLQG ]XPHLVW
V\QWKHWLVFKHPDQFKPDODXFKDOV©DUWLIL]LHOOHªRGHU©HQJLQHHUHGª*HQH'ULYHVEH]HLFKQHWDXI
&5,635EDVLHUHQGH6\VWHPHJHPHLQW'D&5,635&DVLQYLHOHQ2UJDQLVPHQHLQVHW]EDULVW
VLQGDXFKDXI&5,635EDVLHUHQGH*HQH'ULYHVEUHLWHLQVHW]EDU)UGLHVH*HQH'ULYHVZXU
GHQPLWWOHUZHLOH3URRIRISULQFLSOH6WXGLHQ LQ+HIHQ'L&DUOR&KDYH]'LHW](VYHOW	&KXUFK
)UXFKWIOLHJHQ<6&KDQ1DXMRNV+XHQ	5XVVHOOXQG$QRSKHOHVPFNHQ9D
OHQWLQR0*DQW]HWDO:LQGELFKOHUHWDOGXUFKJHIKUW±DOOHVDPWEDVLHUHQGDXI
GHP+RPLQJ0HFKDQLVPXV)U3IODQ]HQZXUGHELV MHW]WQRFKNHLQHHUIROJUHLFKH$QZHQGXQJ
EHULFKWHWZDVYRUDOOHPGDUDQOLHJWGDVVGHU+'55HSDUDWXUPHFKDQLVPXVLQ3IODQ]HQZHQLJHU
YHUEUHLWHWLVW
 9HUVFKLHGHQH$UWHQYRQ*HQH'ULYHV
*HQH'ULYHVZHUGHQQDFKGHPDQJHVWUHEWHQ=LHOHIIHNWXQWHUVFKLHGHQ0RGLILFDWLRQRGHU&RQ
YHUVLRQ'ULYHVYHUPHKUHQHLQHJHZQVFKWH(LJHQVFKDIW LQQHUKDOEHLQHU3RSXODWLRQ:HQQGLH
HLQJHIKUWH (LJHQVFKDIW GD]X IKUW GDVV HLQH 3RSXODWLRQ PLQLPLHUW RGHU JDU HOLPLQLHUW ZLUG
VSULFKWPDQYRQ6XSSUHVVLRQ'ULYHV&KDPSHUHWDO±IU%HLVSLHOHVLHKH$EVFKQLWW
*HQH'ULYHVN|QQHQVLFKDXFKGDQQYHUEUHLWHQZHQQVLHGHP2UJDQLVPXVEH]LHKXQJVZHLVH
GHU*HVDPWSRSXODWLRQVFKDGHQ
*HQH'ULYHVZHUGHQ]XGHPDQKDQGYRQIROJHQGHQ.ULWHULHQXQWHUVFKLHGHQE]ZFKDUDNWHULVLHUW
x 9HUWHLOXQJVUDWHLQQHUKDOEGHU3RSXODWLRQ
x 6SH]LILWlW
x :DKUVFKHLQOLFKNHLWHLQHU5HVLVWHQ]ELOGXQJVLHKH$EVFKQLWWE]Z
x HYROXWLRQlUH 6WDELOLWlW LQZLHIHUQ GLH IU GHQ *HQH 'ULYH YHUDQWZRUWOLFKHQ JHQHWLVFKHQ
(OHPHQWHDNWLYEOHLEHQ&KDPSHUHWDO±VRJHQDQQWH0HGHD'ULYHVVFKHLQHQGDEHL
EHVRQGHUVVWDELO]XVHLQVLHKH,QIRER[
 $QGHUH %H]HLFKQXQJHQ 63$*( 6HOI3URSDJDWLQJ $UWLILFLDO *HQHWLF (OHPHQW 51$JXLGHG 'ULYHV LP &5,635
&DV6\VWHPZLUG HLQH JXLGH51$ EHQW]W ZHOFKH GLH 1XNOHDVH DQ GLH ]X VFKQHLGHQGH 6WHOOH IKUHQ VROO XQG GLH
6SH]LILWlWGHVJDQ]HQ0HFKDQLVPXVGDGXUFKHUP|JOLFKW
 ,Q GHU 3UD[LV VWHKHQ GHP MHGRFK HLQLJH+UGHQ HQWJHJHQ 6R NDQQ HV GXUFKDXV VFKZLHULJ XQG DXIZHQGLJ VHLQ
0RGHOORUJDQLVPHQGHUHQ*HQRPJXWEHVFKULHEHQLVW]LHOJHULFKWHWJHQHWLVFK]XPRGLIL]LHUHQ'LHWHFKQLVFKHQ+UGHQ
EHL1LFKWPRGHOORUJDQLVPHQVLQGGHPHQWVSUHFKHQGK|KHU
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
,QIRER[0HGHD'ULYHV
0HGHD'ULYHVPDWHUQDOHIIHFWGRPLQDQWHPEU\RQLFDUUHVWVLQGQDWUOLFKYRUNRPPHQGH*HQH'ULYHVGLHLP0HKONlIHU
HQWGHFNW &KDPSHU HW DO  XQG PLWWOHUZHLOH DGDSWLHUW ZXUGHQ VRGDVV VLH LQ GHU .LUVFKHVVLJIOLHJH (Drosophila 
suzukii)]XU$QZHQGXQJJHEUDFKWZHUGHQN|QQHQ$%XFKPDQ0DUVKDOO2VWURYVNL<DQJ	$NEDUL'LH$QZHQ
GXQJ HLQHV 0HGHD 6XSSUHVVLRQ 'ULYHV ZLUG GLVNXWLHUW 'LH ,GHH LVW GDVV GDV 8PIHOG DXI GHQ 'ULYH0HFKDQLVPXV
(LQIOXVVQHKPHQNDQQ]%7R[LQZLUGHUVWEHLHLQHUEHVWLPPWHQ7HPSHUDWXUDNWLY
'HU0HGHD0HFKDQLVPXVEHUXKWDXIHLQHQ7R[LQ$QWLGRWH(IIHNW*HJHQPLWWHO'DEHLZLUGPWWHUOLFKHUVHLWVZlKUHQG
GHV(LVSUXQJVHLQ7R[LQSURGX]LHUWGDVGLHZHLWHUH(QWZLFNOXQJGHV(PEU\RVQDFK%HIUXFKWXQJGHU(L]HOOHHLQVFKUlQNW
E]Z]XP6WLOOVWDQGEULQJWHVVHLGHQQGHU(PEU\RKDWVHOEVWGDV0HGHD*HQYHUHUEWEHNRPPHQ,QGLHVHP)DOOZLUG
HLQ$QWLGRWH ]XP 7R[LQ JHELOGHW GHU GDQQ HLQH QRUPDOH (QWZLFNOXQJ GHV (PEU\RV HUP|JOLFKW $ %XFKPDQ HW DO
6RPLWN|QQHQQXUGLH(PEU\RQHQEHUOHEHQGLHHLQ0HGHD*HQYHUHUEWEHNRPPHQ:XQVFKJHQHN|QQHQPLW
GHP0HGHD*HQYHUEXQGHQXQGVRLQHLQH3RSXODWLRQHLQJHEUDFKWZHUGHQ
0HGHD'ULYHVVFKHLQHQVHKUUREXVW]XVHLQGDVLHQLFKWDXI'1$5HSDUDWXUPHFKDQLVPHQDQJHZLHVHQVLQG&KDPSHU
HWDO'HQQRFKVLQG5HVLVWHQ]ELOGXQJHQZDKUVFKHLQOLFK$%XFKPDQHWDO(LQH$GDSWLHUXQJYRQ0HGHD
'ULYHVIUUHOHYDQWH=LHORUJDQLVPHQVFKHLQWMHGRFKVFKZLHULJ]XVHLQ&KDPSHUHWDO
$EE0HGHD'ULYH
4XHOOH$%XFKPDQHWDO/L]HQ]&&%<1&1'KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\QFQG
(UOlXWHUXQJ7ULIIWHLQZHLEOLFKHU:LOGW\SDXIHLQHQPlQQOLFKHQ0HGHD7UlJHUEHUOHEHQDOOH1DFKNRPPHQGDGDV
7R[LQQLFKWH[SULPLHUWZLUG'DV7R[LQLVWQXUZlKUHQGGHU(L]HOOELOGXQJDNWLYXQGVRPLWDXFKQXULQZHLEOLFKHQ0FNHQ
7ULIIWHLQZHLEOLFKHU0HGHD7UlJHUDXIHLQHQPlQQOLFKHQ:LOGW\SVWHUEHQGHU1DFKNRPPHQGLHQLFKW0HGHD
7UlJHUVLQGURWPDUNLHUW7UHIIHQPlQQOLFKHXQGZHLEOLFKH0HGHD7UlJHUDXIHLQDQGHUIKUWGDVPLWSUR]HQWLJHU
:DKUVFKHLQOLFKNHLW]XHLQHU9HUHUEXQJYRQ0HGHDXQGVRPLW]XPhEHUOHEHQYRQGUHL9LHUWHOGHU1DFKNRPPHQ:LOG
W\S0HGHDWUlJHU0
$XIJUXQGGHU KRKHQ ,QYDVLYLWlW XQGGHU8QNRQWUROOLHUEDUNHLW YRQ*HQH'ULYHV 1REOH$GODP
&KXUFK(VYHOW	1RZDNZLUGYHUVXFKWLKUH:LUNXQJUlXPOLFKRGHU]HLWOLFKHLQ]XVFKUlQ
NHQ6ROFKH%HVWUHEXQJHQVLQG MHGRFKQRFKQLFKWVHKUZHLWJHGLHKHQ 6LPRQ2WWR	(QJHO
KDUG(LQ.RQ]HSW]XU]HLWOLFKHQ%HJUHQ]XQJVLQGGLHVRJHQDQQWH'DLV\'ULYHVVLHKH
,QIRER[(LQDQGHUHV.RQ]HSWZLUGDOV5HYHUVDO'ULYHRGHU2YHUULGH'ULYHEHVFKULHEHQXQG
VROOGD]XGLHQHQHLQHQYRUDQJHJDQJHQHQ*HQH'ULYH]XVWRSSHQLQGHPHLQQHXHU*HQH'ULYH
HLQJHIKUWZLUG'L&DUORHWDO'HU%HJULII©UHYHUVDOªLVWLQGHP=XVDPPHQKDQJMHGRFK
LUUHIKUHQGGDGHU$XVJDQJV]XVWDQGQLFKWPHKUZLHGHUKHUJHVWHOOWVRQGHUQOHGLJOLFKGLHZHLWH
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*HQH'ULYH 
UH$XVEUHLWXQJ HLQJHVFKUlQNW XQG LP EHVWHQ )DOOH YHUKLQGHUW ZHUGHQ NDQQ &KDPSHU HW DO
(LQHZHLWHUH6WUDWHJLH*HQH'ULYHVWHPSRUlURGHUUlXPOLFKHLQ]XVFKUlQNHQLVWGLHGHV
6SOLW*HQH'ULYHV,QGLHVHQ)lOOHQZLUGGHU*HQH'ULYHDXIPLQGHVWHQV]ZHLXQDEKlQJLJYHU
HUEEDUHJHQHWLVFKH(OHPHQWHDXIJHWHLOW1XUZHQQEHLGHYHUHUEWZHUGHQNDQQGHU0HFKDQLV
PXVGHV*HQH'ULYHVDNWLYZHUGHQ
,QIRER['DLV\'ULYHV
'DV'DLV\'ULYH.RQ]HSWZXUGHHQWZLFNHOWXPGLH9HUEUHLWXQJYRQ*HQH'ULYHV]HLWOLFK]XEHJUHQ]HQ(VEHUXKWGD
UDXIGDVVNHLQJHQHWLVFKHV(OHPHQWIUGLHHLJHQH9HUEUHLWXQJLQQHUKDOEGHU3RSXODWLRQYHUDQWZRUWOLFKLVWVRQGHUQHLQ
(OHPHQWGLH9HUEUHLWXQJHLQHVDQGHUHQDQWUHLEW
(LQ(OHPHQW&GDVQRUPDOYHUHUEWZLUGWUHLEWEHLVSLHOVZHLVHGLH9HUHUEXQJYRQ%DQXQG%GLH9HUHUEXQJYRQ$'LH
(OHPHQWH % XQG$ VWHOOHQ *HQH 'ULYHV GDU:lKUHQG GLH 9HUEUHLWXQJ YRQ % XQG$ LQQHUKDOE HLQHU 3RSXODWLRQ ]X
QHKPHQ EOHLEW GLH 9HUEUHLWXQJ YRQ& NRQVWDQW E]Z QLPPW VRJDU DE GXUFK QDWUOLFKH 6HOHNWLRQ IDOOV GHU JHVDPWH
0HFKDQLVPXVVLFKVFKOHFKWDXIGLH3RSXODWLRQDXVZLUNHQVROOWH'LHVHULHOOH$EKlQJLJNHLWOlVVWGHQ0HFKDQLVPXVDOVR
PLW GHU =HLW DEIODXHQ GD GDV HUVWH (OHPHQW GHU .HWWH & NHLQHP'ULYH0HFKDQLVPXV XQWHUOLHJW 3URRIRIFRQFHSW
6WXGLHQVWHKHQGD]XDOOHUGLQJVQRFKDXV
 $QZHQGXQJHQXQG&KDQFHQYRQ*HQH'ULYH
*HQH'ULYH$QZHQGXQJHQHUP|JOLFKHQGLH9HUEUHLWXQJE]Z'XUFKVHW]XQJYRQJHQHWLVFKEH
GLQJWHQ(LJHQVFKDIWHQ LQ3RSXODWLRQHQ'DV=LHO LVW GLHVH3RSXODWLRQ]XYHUlQGHUQ &RQYHU
VLRQ 'ULYHV RGHU DXV]XURWWHQ 6XSSUHVVLRQ 'ULYHV 'LH 9HUlQGHUXQJHQ ZHUGHQ LP *HQRP
YHUDQNHUW XQG YHUEUHLWHQ VLFK LQ VH[XHOO YHUPHKUHQGHQ3RSXODWLRQHQ LQ HLQHP GHP EOLFKHQ
9HUWHLOXQJVVFKHPD0HQGHOEHUOHJHQHQ$XVPDVV6RPLWELUJWHLQH*HQH'ULYH$QZHQGXQJ
GLH0|JOLFKNHLWVHKUPDVVLYXQGZHLWUHLFKHQGLQGDVJHQHWLVFKH*HIJHHLQHU3RSXODWLRQHLQ
]XJUHLIHQ'LHVH(LJHQVFKDIWHQPDFKHQGLH$QZHQGXQJYRQ*HQH'ULYHVIUVFKRQYRUKDQGH
QH XQG EHNDQQWH(LQVDW]]LHOH EHL GHQHQ ELVKHULJH0HWKRGHQXQ]XUHLFKHQG JUHLIHQ DWWUDNWLY
6FRWWHWDO*HQH'ULYH$QZHQGXQJHQZHUGHQLQGHQ%HUHLFKHQ/DQGZLUWVFKDIW1DWXU
VFKXW]*HVXQGKHLWVSUlYHQWLRQXQGDXFKLPPLOLWlULVFKHQ%HUHLFKGLVNXWLHUW
9LHOH GHU QDFKVWHKHQG EHVFKULHEHQHQ $QZHQGXQJHQ EHUXKHQ DXI GHP 3ULQ]LS HVVHQ]LHOOH
*HQHIUGLH)RUWSIODQ]XQJE]Z$XIUHFKWHUKDOWXQJGHU3RSXODWLRQVR]XPRGLIL]LHUHQGDVVHV
]XHLQHU'H]LPLHUXQJYRQ3RSXODWLRQHQRGHUJDU$XVURWWXQJYRQ6FKlGOLQJHQRGHUDQGHUZlUWLJ
DOVSUREOHPDWLVFKLGHQWLIL]LHUWHQ2UJDQLVPHQNRPPW6FRWWHWDO1LFKWDOOH2UJDQLVPHQ
HLJQHQVLFK MHGRFK IU*HQH'ULYHVVRPXVVGLH*HQHUDWLRQVGDXHUNXU]JHQXJVHLQXQGYRU
DOOHPPVVHQ VLFK GLH6FKlGOLQJH VH[XHOO YHUPHKUHQ 0HGLQD 'DUEHU KLQDXVPXVV
GDV9HUVWlQGQLVGHU2UJDQLVPHQDXIJHQHWLVFKHU(EHQHIXQGLHUWXQGHLQ=FKWHQLQJU|VVHUHP
0DVVVWDE LP/DERUP|JOLFKVHLQ *XW]PDQQHWDO ,P%HUHLFKGHU/DQGZLUWVFKDIWXQG
GHV1DWXUVFKXW]HVZHUGHQGLH9RUWHLOHYRQ*HQH'ULYH$QZHQGXQJHQYRUDOOHPLQLKUHUKRKHQ
6SH]LILWlW$UWVSH]LILWlWXQGLQLKUHP:LUNSULQ]LSGDVQLFKWDXI7R[LQHQEHUXKWJHVHKHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 *HVXQGKHLW
0DODULDVWHOOWQDFKZLHYRUHLQHJOREDOH+HUDXVIRUGHUXQJGDUYRQGHUYRUDOOHPGHUDIULNDQLVFKH
XQGVGRVWDVLDWLVFKH5DXPEHWURIIHQLVW:RUOG+HDOWK2UJDQL]DWLRQF'HU0DODULD(UUH
JHUHLQ3ODVPRGLXP3DUDVLWZLUGDXVVFKOLHVVOLFKGXUFKZHLEOLFKH6WHFKPFNHQDOV9HNWRUHQ
KDXSWVlFKOLFK GHU*DWWXQJAnopheles DXI0HQVFKHQ EHUWUDJHQ ,P:+2$NWLRQVSODQ GHU
ELV]XHLQHUPDODULDIUHLHQ:HOWEHLWUDJHQVROOLVWGLH9HNWRUNRQWUROOHGDVKHLVVWGLH.RQ
WUROOHGHU0FNHDOV.UDQNKHLWVEHUWUlJHULQDOVHLQHVGHU]HQWUDOHQ(OHPHQWHKHUYRUJHKREHQ
:RUOG+HDOWK2UJDQL]DWLRQ
'LH$QZHQGXQJYRQ*HQH'ULYHVZLUGKLHULQ]ZHLHUOHL+LQVLFKWGLVNXWLHUWXQGHUIRUVFKW
x (LQH5HGXNWLRQE]Z(OLPLQDWLRQYRQ$QRSKHOHV3RSXODWLRQHQN|QQWHHUUHLFKWZHUGHQ LQ
GHPGXUFK*HQH'ULYHVYHUPHKUWPlQQOLFKH1DFKNRPPHQSURGX]LHUWZHUGHQ6RPLWZUGH
JOHLFK]HLWLJGLH0DODULDEHUWUDJXQJVUDWHXQGGLH*HVDPWSRSXODWLRQUHGX]LHUWZHUGHQ%XUW
&RXOLEDO\&ULVDQWL'LDEDWH	.D\RQGR$XIJHQHWLVFKHU(EHQHZLUGGLHVHUP|JOLFKW
LQGHPGLH;&KURPRVRPHQYRQPlQQOLFKHQ0FNHQDQPHKUHUHQ6WHOOHQ LP*HQRPJH
VFKQLWWHQ XQG EHVFKlGLJW ZHUGHQ ;VKUHGGLQJ VRGDVV QXU JHVXQGH PlQQOLFKH 1DFK
NRPPHQJH]HXJWZHUGHQN|QQHQGDQXUQRFKGDV<&KURPRVRPLQWDNWLVW7DUJHW0DODULD

x (LQHDQGHUH0|JOLFKNHLWEHVWHKWGDULQ*HQHHLQ]XIKUHQRGHU]XLQDNWLYLHUHQGLHHQWZHGHU
GLH(QWZLFNOXQJGHV3DUDVLWHQRGHUGLHhEHUWUDJXQJGHV(UUHJHUVYRQGHU0FNHDXIGHQ
0HQVFKHQEHHLQIOXVVHQ
,Q ELVKHULJHQ )RUVFKXQJHQ JHKW HV XP3URRIRIFRQFHSW6WXGLHQ )UHLVHW]XQJVYHUVXFKH VLQG
NHLQHEHNDQQW%XUWHWDO7DUJHW0DODULD7DUJHW0DODULDHLQYRQGHU%LOO	0H
OLQGD*DWHV)RXQGDWLRQPLWILQDQ]LHUWHVJHPHLQQW]LJHVLQWHUQDWLRQDOHV)RUVFKXQJVNRQVRUWLXP
PLWHLQHP)RNXVDXIGHU(QWZLFNOXQJXQG9HUWHLOXQJYRQ7HFKQRORJLHQ]XU0DODULDEHNlPSIXQJ
IRUVFKWDQ*HQH'ULYHV]XU3RSXODWLRQVUHGXNWLRQZHLEOLFKHU0FNHQ
:HLWHUHP|JOLFKH*HQH'ULYH$QZHQGXQJHQZHUGHQIU0FNHQGHU*DWWXQJAedeshEHUWUl
JHULQQHQ GHV 'HQJXHILHEHUV XQG IU =HFNHQ hEHUWUlJHULQQHQ YRQ %RUUHOLRVH EHVFKULHEHQ
7KH1DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG0HGLFLQH1$6(0(UVWH)HOG
YHUVXFKHPLWGHUDUWLJHQ*HQH'ULYHVZHUGHQDOOHUGLQJVHUVWIU±YRUDXVJHVDJW6RO
FKH3URJQRVHQVLQGHLQ ,QGLNDWRU IUHLQHQ ODQJHQXQGVFKZHUEHUHFKHQEDUHQ:HJ]XHLQHU
SROLWLVFKHQXQGJHVHOOVFKDIWOLFKHQ$N]HSWDQ]ZREHLIU*HQH'ULYH$QZHQGXQJHQLP*HVXQG
KHLWVEHUHLFKDPZHQLJVWHQ:LGHUVWDQGYHUPXWHWZHUGHQNDQQ(.$+
 /DQGZLUWVFKDIW
,QGHU/DQGZLUWVFKDIWZHUGHQ*HQH'ULYH$QZHQGXQJHQYRUDOOHPEHLGHU6FKlGOLQJVEHNlPS
IXQJJHVHKHQ(LQZHOWZHLWYHUEUHLWHWHUXQG]XQHKPHQGIUGLH/DQGZLUWVFKDIWSUREOHPDWLVFKHU
6FKlGOLQJ LVW GLH .LUVFKHVVLJIOLHJH (Drosophila suzukii) 8UVSUQJOLFK LQ $VLHQ KHLPLVFK
'HU%HJULII6FKlGOLQJEH]LHKWVLFKGDEHLDXIHLQHQGXUFKEHVWLPPWH$NWHXULQQHQXQG$NWHXUHDOVVROFKHQZDKUJH
QRPPHQHQ6FKDGHQHWZDIUODQGZLUWVFKDIWOLFKH(U]HXJQLVVHDXVDQGHUHU3HUVSHNWLYHN|QQHQIUGHUDUWLJH6FKlG
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*HQH'ULYH 
WDXFKWVLHYHUPHKUW LQ(XURSDXQGGHQ86$DXIZRVLH IUHUKHEOLFKH(UQWHDXVIlOOH±KDXSW
VlFKOLFKEHL6WHLQREVW±YHUDQWZRUWOLFKLVW'LH.LUVFKHVVLJIOLHJHOHJWLKUH(LHULQKHUDQUHLIHQGH
)UFKWHZHOFKHGDQQYRQGHUKHUDQZDFKVHQGHQ/DUYH]HUVW|UWZHUGHQ'LH%HNlPSIXQJHU
IROJWGXUFKYHUVWlUNWHQ3HVWL]LGHLQVDW]±YRUDOOHPLQGHQ86$1HEHQZLUNXQJHQDXIGDVgNR
V\VWHP XQG HYHQWXHOOH 5HVLVWHQ]ELOGXQJHQ LQ 6FKlGOLQJVSRSXODWLRQHQ ZHUGHQ GDEHL LQ .DXI
JHQRPPHQ6FRWWHWDO
,Q*HELHWHQLQGHQHQGLH)OLHJHHUVWYRU.XU]HPHLQJHZDQGHUWXQGLPgNRV\VWHPQRFKQLFKW
HWDEOLHUWLVWZLUGDXIGLH(OLPLQDWLRQGHU3RSXODWLRQDEJH]LHOW6FRWWHWDO'DIUZXUGH
YRUJHVFKODJHQHLQHVVHQ]LHOOHV*HQGHU(QWZLFNOXQJZHLEOLFKHU)OLHJHQLQPlQQOLFKHQ,QGLYL
GXHQ]X LQDNWLYLHUHQZDV ]XHLQHU5HGXNWLRQ UHSURGXNWLRQVIlKLJHUZHLEOLFKHU.LUVFKHVVLJIOLH
JHQIKUHQN|QQWH$OWHUQDWLYN|QQWHDXFKHLQ*HQYHUlQGHUWZHUGHQGDVVQXUQRFKLQPlQQ
OLFKHQ1DFKNRPPHQUHVXOWLHUW)/L	6FRWW.U]OLFKZXUGHLQGLHVHP=XVDPPHQKDQJ
HLQH3URRIRIFRQFHSW6WXGLHPLW0HGHD*HQH'ULYHVVLHKH,QIRER[YHU|IIHQWOLFKW$%XFK
PDQHWDO
(LQH RIIHQH)UDJH LVW GLH(IIL]LHQ] VROFKHU*HQH'ULYH6WUDWHJLHQ GLH XD YRQ3RSXODWLRQV
G\QDPLNHQE]Z5HVLVWHQ]HQWZLFNOXQJHQDEKlQJW$XFK LVWGLH5ROOHGHU.LUVFKHVVLJIOLHJH LP
gNRV\VWHPQRFKQLFKWKLQUHLFKHQGEHNDQQWXPGLH$XVZLUNXQJHQHLQHU'H]LPLHUXQJRGHU$XV
URWWXQJYRUKHUVDJHQ]XN|QQHQ&LQL,RULDWWL	$QIRUD
 1DWXUVFKXW]
,P 1DWXUVFKXW] N|QQWHQ *HQH 'ULYH$QZHQGXQJHQ GDUDXI DE]LHOHQ 3RSXODWLRQHQ LQYDVLYHU
$UWHQ]XPLQLPLHUHQXQGGDGXUFKQDWLYHYRQ9HUGUlQJXQJEHGURKWH)ORUDXQG)DXQD]XHUKDO
WHQ%HVRQGHUVGDZRELVKHULJH0HWKRGHQ]XVFKHLWHUQGURKHQ]%GXUFK5HVLVWHQ]HQWZLFN
OXQJHQE]ZQLFKWPHKUXQWHUVWW]WZHUGHQ]%(LQVDW]YRQ7R[LQHQ]XU%HNlPSIXQJLQYDVL
YHU$UWHQ3LDJJLRHWDO
(LQ%HLVSLHO LVW GHU6FKXW]YRQ.LZLV LQ1HXVHHODQG'LH©3UHGDWRU)UHHª,QLWLDWLYHKDW
VLFK GDV =LHO JHVHW]W 1HXVHHODQG ELV  YRQ LQYDVLYHQ$UWHQ ]X ©EHIUHLHQª ,P =HQWUXP
VWHKWGDEHLGLH(OLPLQDWLRQYRQ2SRVVXPV5DWWHQXQG+HUPHOLQHQ'DEHLZLUGDXFKGHU(LQ
VDW]YRQ*HQH'ULYHV]XP6FKXW]GHUKHLPLVFKHQ$UWHQGLVNXWLHUW,P)DOOGHU.LZLVJHKWHVXP
GLH%HNlPSIXQJGHUZDFKVHQGHQ+HUPHOLQSRSXODWLRQ(LQ*HQH'ULYH(LQVDW] LQ6lXJHWLHUHQ
]LHOW PHLVW DXI HLQH 9HUPLQGHUXQJ GHU )UXFKWEDUNHLW RGHU DXI *HVFKOHFKWVGHWHUPLQDWLRQ DE
6ROFKH$QZHQGXQJHQZHUGHQGHU]HLWLQ0lXVHQDOV0RGHOORUJDQLVPHQXQWHUVXFKW'HDUGHQHW
DO3LDJJLRHWDO(LQHDQGHUHhEHUOHJXQJ LVWHLQH]XVFKW]HQGH6SH]LHVPLW
QHXHQ(LJHQVFKDIWHQDXV]XVWDWWHQXPVLH]%ZLGHUVWDQGVIlKLJHUJHJHQ.UDQNKHLWHQ]XPD
FKHQ5R\DO6RFLHW\7H$SƗUDQJL
3UDNWLVFKH8PVHW]XQJHQVFKHLQHQDEHUQRFKZHLWHQWIHUQW]XVHLQ'HDUGHQHWDO3LDJ
JLRHWDO=XPHLQHQVLQGGLH*HQRPHGHU=LHORUJDQLVPHQQRFKQLFKWKLQUHLFKHQGHU
IRUVFKW$XFK IHKOHQ0HWKRGHQ XP GLHVH JHQHWLVFK YHUlQGHUQ ]X N|QQHQ 'LH HUIRUGHUOLFKH
OLQJHPLWXQWHUDXFKSRVLWLYH(LJHQVFKDIWHQIUDQGHUH%HUHLFKHYRQgNRV\VWHPHQHWZDDOV1DKUXQJVTXHOOHIUDQGHUH
/HEHZHVHQJHVHKHQZHUGHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
)UHLVHW]XQJHLQHUVHKUJURVVHQ$Q]DKOYRQ ,QGLYLGXHQ LVW]XGHP LQGHU3UD[LVVFKZHUGXUFK
IKUEDU5R\DO6RFLHW\7H$SƗUDQJL$OVZHLWHUHRIIHQH)UDJHQZHUGHQVSH]LILVFKHJOR
EDOH5HJHOXQJHQIU*HQH'ULYHVXQGGLH$UWXQG:HLVHGHUgIIHQWOLFKNHLWVEHWHLOLJXQJDQJH
VHKHQ
(LQ (LQVDW] YRQ *HQH 'ULYHV IU GHQ 1DWXUVFKXW] ZLUG GHU]HLW ]XPHLVW DOV XQYHUDQWZRUWOLFK
JHVHKHQ(VYHOW	*HPPHOO.ULWLNJLEWHVDP$XVURWWXQJVNRQ]HSWGDGLHVHVQLFKWJXW
PLWGHQ%HVWUHEXQJHQ]XU(UKDOWXQJYRQ%LRGLYHUVLWlW]XVDPPHQSDVVWE]ZHVDQGHUHULVLNR
lUPHUH XQG HIIL]LHQWHUH 0HWKRGHQ ]XU %LRGLYHUVLWlWVHUKDOWXQJ JLEW /LQNODWHU 	 6WHHU 
:HOWZHLWKDEHQVLFK]XGHP$NWLYLVWLQQHQXQG$NWLYLVWHQ1DWXUVFKW]HULQQHQXQG1DWXUVFKW]HU
VRZLH:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUNODUJHJHQGHQ(LQVDW]YRQ*HQH'ULYHV LP
%HUHLFKGHV1DWXUVFKXW]HVJHlXVVHUW6LHIRUGHUQDXFKGLH8QWHUODVVXQJYRQ)RUVFKXQJVDUEHL
WHQLQGLHVHP%HUHLFK&LYLO6RFLHW\:RUNLQJ*URXSRQ*HQH'ULYHV
 5LVLNHQXQG+HUDXVIRUGHUXQJHQYRQ*HQH'ULYH
,P=XVDPPHQKDQJPLW*HQH'ULYHVZHUGHQHUKHEOLFKH5LVLNHQIUGLH8PZHOWVRZLH+HUDXV
IRUGHUXQJHQIUHLQHDGlTXDWH5HJXOLHUXQJE]Z*RYHUQDQFHYRQ*HQH'ULYHVJHVHKHQGLHLP
)ROJHQGHQHU|UWHUWZHUGHQ'DUEHUKLQDXVEHVFKlIWLJHQVLFK*UXEHUXQG6RPPHU.DSLWHO
$EVFKQLWW  GHV YRUOLHJHQGHQ %DQGHV GHWDLOOLHUWHU PLW UHFKWOLFKHQ )UDJHQ UXQG XP *HQH
'ULYH+DUUHUHWDO JHKHQ LQ.DSLWHO $EVFKQLWW DXIGLHHWKLVFKH'HEDWWH UXQGXP
*HQH'ULYH$QZHQGXQJHQHLQ
 5LVLNHQ
'LHLQGHU/LWHUDWXUGLVNXWLHUWHQ5LVLNHQEHWUHIIHQYRUDOOHPDEHUQLFKWDXVVFKOLHVVOLFKEHDEVLFK
WLJWH )UHLVHW]XQJHQ YRQ *HQH 'ULYHV ,QIROJH GHV 5HSURGXNWLRQVYHUP|JHQV XQG GHU KRKHQ
,QYDVLYLWlWYRQ*HQH'ULYHVWUHIIHQPDQFKHhEHUOHJXQJHQDEHUDXFKIUXQEHDEVLFKWLJWH)UHL
VHW]XQJHQDXVJHVFKORVVHQHQ6\VWHPHQ]X
8PZHOWULVLNHQ
(LQPDOIUHLJHVHW]WH*HQH'ULYHVZHUGHQDOVQLFKWPHKUNRQWUROOLHUEDUDQJHVHKHQXQGP|JOLFKH
QHJDWLYH$XVZLUNXQJHQJHOWHQGDPLWDOVQLFKWRGHUNDXPUHYHUVLEHO'DKHUNRPPWHLQHUVRUJIlO
WLJHQ$EVFKlW]XQJ XQG0LQLPLHUXQJ YRQ8PZHOWULVLNHQ JURVVH %HGHXWXQJ ]X 8PZHOWULVLNHQ
XQG GHUHQ$EVFKlW]XQJZDUHQ EHUHLWV ELVKHU HLQ7KHPD EHL )UHLVHW]XQJHQ YRQ*92*HQH
'ULYHVZLUGDEHUDXIJUXQGLKUHU,QYDVLYLWlWHLQHQHXH4XDOLWlW]XJHVFKULHEHQ
$UWXQG$XVPDVVGHU8PZHOWULVLNHQVLQGMHGHQIDOOVYRQGHU5ROOHGHVMHZHLOLJHQ=LHORUJDQLVPXV
LPgNRV\VWHPDEKlQJLJ'DV:LVVHQXPGLH|NRV\VWHPLVFKHQ5ROOHQYRQHLQ]HOQHQ$UWHQLVW
DOOHUGLQJVPLWXQWHUVHKUEHJUHQ]WXQGJLOWLQIROJHGHUKRFKNRPSOH[HQ|NRV\VWHPLVFKHQ,QWHUDN
WLRQHQ XQG ,QWHUGHSHQGHQ]HQ DOV XQVLFKHU 'DVPDFKW HV VFKZLHULJ GLH .RQVHTXHQ]HQ YRQ
3RSXODWLRQVYHUlQGHUXQJHQHLQ]XVFKlW]HQ$HEL	6FKRHQHQEHUJHU6LPRQHWDO
,Q0RGHOOLHUXQJHQZXUGHJH]HLJWGDVVVLFKVFKRQHLQHNOHLQH$Q]DKOYRQ*HQH'ULYH7UlJHUQ
LQ HLQHU:LOGSRSXODWLRQ YHUEUHLWHQ NDQQ'DUEHU KLQDXV EHVWHKW DEHU DXFK GDV5LVLNR HLQHU
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*HQH'ULYH 

hEHUWUDJXQJDXI3RSXODWLRQHQ MHQVHLWVGHU=LHOSRSXODWLRQ±GLHVJLOWDXFK IUZHQLJHIIHNWLYHU
*HQH'ULYHV6RPLWZlUHEHL$QZHQGXQJLQHLQHUZHOWZHLWYHUEUHLWHWHQ$UWDXFKHLQHZHOWZHLWH
9HUEUHLWXQJHLQHV*HQH'ULYHVGHQNEDU1REOHHWDO
$P%HLVSLHOGHU$QZHQGXQJIUGLH0DODULDEHNlPSIXQJLVWIROJHQGHV6]HQDULRGHQNEDU:UGH
GLH$QRSKHOHV3RSXODWLRQVWDUN UHGX]LHUW N|QQWHGLHVGHQ6HOHNWLRQVGUXFNDXIGHQ3DUDVLWHQ
HUK|KHQ'DGXUFKN|QQWHVLFKHLQHJHVWHLJHUWH9LUXOHQ]HUJHEHQE]ZN|QQWHQGDGXUFKQHXHQ
:LUW3DUDVLW,QWHUDNWLRQHQJHI|UGHUWZHUGHQ/LHEHUW	:|OFKHU,QGLHVHP)DOOZlUHGLH
$QZHQGXQJYRQ*HQH'ULYHVQXUHLQHYRUOlXILJH/|VXQJGHV3UREOHPVXQGN|QQWHVLFKVRJDU
DOV 3UREOHPYHUODJHUXQJ KHUDXVVWHOOHQ $XVZLUNXQJHQ DXI K|KHUH WURSKLVFKH (EHQHQ ZlUHQ
GHQNEDU ± LQVEHVRQGHUH GD GLH5ROOH GHU$QRSKHOHVPFNH LPgNRV\VWHP QXU EHJUHQ]W EH
NDQQWLVW'DYLG.DVHU0RUH\5RWK	$QGRZ
(LQHZHLWHUH5LVLNRGLPHQVLRQZLUGLQGHU$XVEUHLWXQJYRQ*HQH'ULYHVDXI1LFKW]LHORUJDQLVPHQ
JHVHKHQ'XUFKKRUL]RQWDOHQ*HQWUDQVIHURGHU.UHX]XQJHQPLWQDKHYHUZDQGWHQ$UWHQZLUG
GLHV DOV P|JOLFK DQJHQRPPHQ 2\H HW DO  7KH 1DWLRQDO$FDGHPLHV RI 6FLHQFH (Q
JLQHHULQJ DQG0HGLFLQH1$6(0 'LH+lXILJNHLW YRQ KRUL]RQWDOHP*HQWUDQVIHU LQ GHU
1DWXUZLUG]ZDUDOVJHULQJHLQJHVFKlW]WGHQQRFKVROOWHVLHYRUDOOHPEHLSRWHQ]LHOOHQ)UHLVHW
]XQJVYHUVXFKHQEHUFNVLFKWLJWXQGLQWHQVLYLP9RUIHOGXQWHUVXFKWZHUGHQ7KH5R\DO6RFLHW\

6ROFKHhEHUOHJXQJHQYHUDQODVVHQGLH)RUVFKXQJQDFK0HWKRGHQ]XVXFKHQZHOFKHGLH:LU
NXQJYRQ*HQH'ULYHVEHVFKUlQNHQE]ZNRQWUROOLHUHQEHLVSLHOVZHLVHWHPSRUlU'DLV\'ULYHV
VLHKH ,QIRER[  PROHNXODU &KDPSHU HW DO  RGHU PLWWHOV 0DUNLHUXQJHQ (.$+
6ROFKH%HPKXQJHQEHILQGHQVLFKDNWXHOODOOHUGLQJVHUVW LPNRQ]HSWLRQHOOHQ6WDGLXP
3URRIRIFRQFHSW6WXGLHQIHKOHQ6LPRQHWDO
'DGLHPHLVWHQ*HQH'ULYHV&5,635EHQXW]HQVLQG]XGHP1HEHQHIIHNWHGHV&5,6359HU
IDKUHQV VHOEHU HLQ 7KHPD VLHKH DXFK$EVFKQLWW  6ROFKH 1HEHQHIIHNWH N|QQHQ GHQ
2UJDQLVPXV DXI XQEHDEVLFKWLJWH$UW XQG:HLVH YHUlQGHUQ XQG GDPLW$XVZLUNXQJHQ DXI GHQ
2UJDQLVPXVVHOEHUXQGDXIGDVgNRV\VWHPKDEHQ
5HVLVWHQ]ELOGXQJ
8QWHU5HVLVWHQ]ELOGXQJZLUGKLHUHLQH8QWHUEUHFKXQJGHV0HFKDQLVPXVGHV*HQH'ULYHVYHU
VWDQGHQGLH OHW]WHQGOLFKDXFK]XHLQHP9HUVFKZLQGHQGHV*HQH'ULYHVDXVHLQHU3RSXODWLRQ
IKUHQ NDQQ 0HKUHUH 6WXGLHQ ]X '\QDPLNHQ YRQ 5HVLVWHQ]ELOGXQJHQ NDPHQ ]XP 6FKOXVV
GDVVIDVWLPPHUYRQHLQHU5HVLVWHQ]ELOGXQJLQ:LOGSRSXODWLRQHQDXV]XJHKHQLVWXQGVRPLWGLH

+RUL]RQWDOHU*HQWUDQVIHULVWGLHhEHUWUDJXQJYRQ*HQHQLQGHU1DWXUEHU$UWHQJUHQ]HQKLQZHJ
0ROHNXODUH(LQVFKUlQNXQJHQE]Z6LFKHUXQJHQZlUHQ]XP%HLVSLHOV\QWKHWLVFKH(UNHQQXQJVVHTXHQ]HQGLHLQGHU
:LOGSRSXODWLRQQLFKWYRUKDQGHQVLQGXPVRDP*HQH'ULYHIRUVFKHQ]XN|QQHQXQGGLH*HIDKUHQHLQHVXQEHDEVLFKWLJ
WHQ$XVNRPPHQV]XPLQLPLHUHQ
+LHUJHKWHVYRUDOOHPXP2IIWDUJHW(IIHNWH .5$QGHUVRQXDXQG([RQ6NLSSLQJ 0RXXD±
EHLGHVXQHUZQVFKWH1HEHQHIIHNWH
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
:LUNVDPNHLWYRQ*HQH'ULYHVEHJUHQ]HQZUGH&KDPSHUHWDO8QFNOHVV&ODUN	0HV
VHU
5HVLVWHQ]HQWZLFNOXQJHQN|QQHQPHKUHUH8UVDFKHQKDEHQ(LQH8UVDFKH LVWGLHKRKHJHQHWL
VFKH9DULDELOLWlWLQQHUKDOEYRQ3RSXODWLRQHQ1REOHHWDO*LEWHVLQQHUKDOEHLQHU3RSX
ODWLRQ,QGLYLGXHQGLHJHJHQEHVWLPPWH*HQH'ULYHVDXIQDWUOLFKH$UWXQG:HLVHUHVLVWHQWVLQG
]% RKQH=LHOVHTXHQ] IU GLH(QGRQXNOHDVH XQG WUlJW GHU*HQH'ULYH HLQHQSRSXODWLRQV
GH]LPLHUHQGHQ)DNWRUZLUGHLQSRVLWLYHU6HOHNWLRQVGUXFNDXIGLHVHYRQ1DWXUDXV UHVLVWHQWHQ
,QGLYLGXHQZLUNVDP(LQHZHLWHUH8UVDFKHOLHJWLQQDWUOLFKHQ0XWDWLRQHQGLHGD]XIKUHQN|Q
QHQ GDVVGLH1XNOHDVHGLH=LHOVHTXHQ] LP*HQRPQLFKWPHKUHUNHQQW'DVZUGH]% EHL
0XWDWLRQHQLQQHUKDOEGHUJ51$RGHUDXFKLQQHUKDOEGHU(UNHQQXQJVVHTXHQ]]XWUHIIHQ$HEL	
6FKRHQHQEHUJHU1REOHHWDO$NWXHOOZLUGDQ6WUDWHJLHQJHIRUVFKWXPGDV$XI
WUHWHQYRQ5HVLVWHQ]HQ]XPLQLPLHUHQ1REOHHWDO
)RUVFKXQJZLUGDXFKGDKLQJHKHQGEHWULHEHQ5HVLVWHQ]ELOGXQJHQDOVP|JOLFKHQ.RQWUROOPH
FKDQLVPXVHLQ]XVHW]HQ8QFNOHVVHWDO'DMHGRFKDXFKZHQLJHIIL]LHQWH*HQH'ULYHV
KRFKLQYDVLY]XVHLQVFKHLQHQXQGGLHREHQJHQDQQWHQ5LVLNHQEHVWHKHQEOHLEHQLVWGHU(LQ
VDW]YRQ5HVLVWHQ]ELOGXQJDOV.RQWUROOPHFKDQLVPXVIUDJZUGLJ1REOHHWDO
8QEHDEVLFKWLJWH)UHLVHW]XQJ
5LVLNHQ LQIROJH XQEHDEVLFKWLJWHU )UHLVHW]XQJ VLQG URXWLQHPlVVLJ *HJHQVWDQG YRQ $EVFKlW
]XQJVXQG9HUPHLGXQJVPDVVQDKPHQLQGHU=XODVVXQJYRQ)RUVFKXQJVRGHU3URGXNWLRQVDU
EHLWHQPLW*92 FRQWDLQHGXVH'DVLFKEHLVSLHOVZHLVH0LNURRUJDQLVPHQVHOEVWDXVNOHLQHQ
/HFNDJHQLPgNRV\VWHPHWDEOLHUHQXQGYHUEUHLWHQN|QQWHQXQGDOVQLFKWPHKUUFNKROEDUJHO
WHQ VLQGHLQSK\VLNDOLVFKHVXQGRUJDQLVDWRULVFKHV&RQWDLQPHQW1RWIDOOPDVVQDKPHQXQGHLQ
0RQLWRULQJYRQ$XVVHQEHUHLFKHQHUIRUGHUOLFK
'DV5LVLNRHLQHUXQEHDEVLFKWLJWHQ)UHLVHW]XQJEHVWHKWDXFKIU*HQH'ULYHV*UXQGVlW]OLFKJLOW
]ZDUGDVVQLFKWMHGHXQEHDEVLFKWLJWH)UHLVHW]XQJYRQ*92DXWRPDWLVFKHLQH*HIDKUGDUVWHOOW
,P)DOOHYRQ*HQH'ULYHV LVWHVDOOHUGLQJVGLH LQYDVLYH1DWXUYRQ*HQH'ULYH6\VWHPHQGLH
KLHUHLQHQHXH5LVLNRTXDOLWlWGDUVWHOOW
8QEHDEVLFKWLJWH+HUVWHOOXQJYRQ*HQH'ULYH6\VWHPHQ
(LQ*HQH'ULYH EDVLHUHQG DXI GHP&5,635&DV6\VWHP NDQQ LP 3ULQ]LS LQ MHGHP*92
/DERUNRQ]LSLHUWXQGKHUJHVWHOOWZHUGHQ$NEDULHWDO(LQH+HUVWHOOXQJYRQ*HQH'ULYHV
NDQQDEHUDXFKXQEHDEVLFKWLJWHUIROJHQ'LHHLQ]HOQHQ(OHPHQWHGLH]XU6FKDIIXQJHLQHV*H
QH'ULYHVEHQ|WLJWZHUGHQ1XNOHDVHXQG=LHOVHTXHQ]NRPPHQEHLP*HQRPH(GLWLQJURXWL
QHPlVVLJ ]XP(LQVDW] YDQGHU9OXJW YDQGHQ$NNHU5RHVLQN	:HVWUD 6REDOGGLH
'1$HLQHUJ51$]XVDPPHQPLWHLQHP&DV*HQ LQGLH=HOOHHLQJHIKUWZLUG NDQQHVVHLQ
GDVVGLHVHXQHUZDUWHW LQGDV*HQRPLQWHJULHUWZHUGHQXQGVRPLW]XU+HUVWHOOXQJHLQHV*HQH
'ULYHV IKUHQ $HEL	6FKRHQHQEHUJHUYDQGHU9OXJWHWDO'LHVZLUG]ZDUDOV
 $P ZDKUVFKHLQOLFKVWHQ HUIROJW HLQH VROFKH 5HVLVWHQ]ELOGXQJ GXUFK 5HVLVWHQ]DOOHOH GLH GXUFK GHQ 'ULYHU VHOEHU
KHUEHLJHIKUWZHUGHQ8QFNOHVV&ODUN	0HVVHU
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*HQH'ULYH 
HKHUXQZDKUVFKHLQOLFKHLQJHVFKlW]W $NEDULHWDO WURW]GHPZXUGHQPLWWOHUZHLOH0DVV
QDKPHQ DXIPROHNXODUHU (EHQH YRUJHVFKODJHQ XP HLQ VROFKHV5LVLNRZHLWHU ]XPLQLPLHUHQ
'L&DUORHWDO
 0LOLWlULVFKHU%HUHLFK±'XDO8VH
'LH(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQIUGLH%LRWHFKQRORJLHLPDXVVHUKXPDQHQ%HUHLFK
YHUPXWHWGDVV*HQH'ULYHVDXFKIU%LRZDIIHQYHUZHQGHWZHUGHQN|QQWHQ]% IUGLH9HU
EUHLWXQJ YRQ 9LUXVHUNUDQNXQJHQ PLWWHOV ,QVHNWHQSRSXODWLRQHQ LQQHUKDOE YRQ 1XW]WLHU RGHU
3IODQ]HQEHVWlQGHQ
(LQ ,QGLNDWRU IUHLQ WDWVlFKOLFKHV ,QWHUHVVH LQPLOLWlULVFKHQ.RQWH[WHQ LVWHLQ)RUVFKXQJVSUR
JUDPPGHU86'$53$'HIHQVH$GYDQFHG5HVHDUFK3URMHFWV$JHQF\XQWHUGHU%H]HLFKQXQJ
©6DIH*HQH3URJUDPPªLQGHP)RUVFKXQJ]XP6FKXW]YRQXQEHDEVLFKWLJWHQRGHUEHDEVLFK
WLJWHQ*HQRPH(GLWLQJ0LVVEUlXFKHQ LQNOXVLYH*HQH'ULYHV EHWULHEHQZLUG'DV3URJUDPP
]LHOW GDUDXIDEXQHUZQVFKWHQJHQHWLVFKHQ9HUlQGHUXQJHQ LQELRORJLVFKHQ6\VWHPHQYRU]X
EHXJHQRGHUVLFKLP)DOOYRQ'XDO8VH$QZHQGXQJHQGDJHJHQ]XUVWHQ:HJU]\Q
 *RYHUQDQFH
)U GLHVHQ$EVFKQLWW ZXUGHQ 6WHOOXQJQDKPHQ XQG(LQVFKlW]XQJHQ YHUVFKLHGHQHU %HK|UGHQ
2UJDQLVDWLRQHQ XQG ([SHUWLQQHQ XQG ([SHUWHQNRPLWHHV KHUDQJH]RJHQ GHP )HGHUDO (WKLFV
&RPPLWWHH RQ 1RQ+XPDQ %LRWHFKQRORJ\ $HEL 	 6FKRHQHQEHUJHU  GHP (XURSHDQ
$FDGHPLHV6FLHQWLILF$GYLVRU\&RXQFLO($6$&  GHP6FLHQWLILF$GYLFH0HFKDQLVPGHU
(XURSlLVFKHQ.RPPLVVLRQGHU5R\DO6RFLHW\YRQ1HXVHHODQG5R\DO6RFLHW\7H$SƗ
UDQJLGHU2(&'$6KXNOD-RQHV)ULHGULFKV	:LQLFNRIIGHU1DWLRQDO$FDGH
PLHVRI6FLHQFH(QJLQHHULQJDQG0HGLFLQH1$6(0GHP5LMNVLQVWLWXXWYRRU9RONVJH
]RQGKHLGHQ0LOLHX5,90YDQGHU9OXJWHWDOVRZLHGHU=HQWUDOHQ.RPPLVVLRQIUGLH
%LRORJLVFKH6LFKHUKHLW=.%6
5HFKWOLFKJHVHKHQVLQG*HQH'ULYH2UJDQLVPHQDOV*92HLQ]XVWXIHQGD&5,635*HQHJH
PHLQVDPPLWGHUJHQHWLVFKHQ ,QIRUPDWLRQ IUGLHJHZQVFKWH(LJHQVFKDIW LQGDV*HQRPGHV
=LHORUJDQLVPXV LQWHJULHUW ZHUGHQ PVVHQ 'LH (LQVFKlW]XQJHQ VWLPPHQ DEHU EHUHLQ GDVV
VLFK*HQH'ULYH2UJDQLVPHQLQIROJHLKUHU)lKLJNHLWHLQHQEHVWLPPWHQ*HQRW\SLQHLQHU3RSX
ODWLRQ VHKU UDVFK XQG HYHQWXHOO DXFK YROOVWlQGLJ DXV]XEUHLWHQ JUXQGVlW]OLFK YRQ ELVKHULJHQ
*92XQWHUVFKHLGHQ
©*HQH'ULYH6\VWHPVDUHKHQFH½VHOIVXVWDLQLQJ¾WKLVLVWKHNH\GLIIHUHQWLDWLQJFKDUDF
WHULVWLFIURPRWKHUIRUPVRIJHQHWLFPRGLILFDWLRQVZKLFKDUHDSSOLHGHLWKHURQO\WRRQH
JHQHUDWLRQRUDUHHYHQWXDOO\VHOHFWHGRXWRIGLVDGYDQWDJHRXVRYHUDIHZJHQHUDWLRQVª
(XURSHDQ$FDGHPLHV6FLHQFH$GYLVRU\&RXQFLO($6$&6
 'LH%HULFKWHGHU1$6GHV=.%6XQGGHV5,90EH]LHKHQVLFKDXVVFKOLHVVOLFKDXI*HQH'ULYHV%HULFKWHGHU2(&'
XQGGHU($6$&VLQGEUHLWHUDQJHOHJWXQGZLGPHQGHP7KHPD]XPHLVWQXUHLQHQ$EVFKQLWW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'LHPHLVWHQ(LQVFKlW]XQJHQVHKHQHLQH:HLWHUIKUXQJGHU)RUVFKXQJ WURW] IHKOHQGHU5LFKWOL
QLHQDXIJUXQGGHVYRUVWHOOEDUHQ1XW]HQVDOV OHJLWLPDQ$QGHUH6LFKWZHLVHQ IRUGHUQDXIJUXQG
GHUSRWHQ]LHOOHQ5LVLNHQHLQ0RUDWRULXP'LH]HQWUDOHQ)UDJHQGLHVLFKHUVWHUH*UXSSHVWHOOHQ
VLQG
x RE GLH MHZHLOLJH JHQWHFKQLNVSH]LILVFKH *HVHW]JHEXQJ IU GHQ 8PJDQJ PLW *HQH 'ULYH
2UJDQLVPHQDXVUHLFKHQGLVW
x RE*925LVLNRDEVFKlW]XQJXQG5LVLNRPDQDJHPHQW LQGHU MHW]LJHQ)RUP IU*HQH'ULYH
2UJDQLVPHQJHHLJQHWVLQG
x REHV(LQVFKUlQNXQJHQEHL)RUVFKXQJXQG$QZHQGXQJDQ*HQH'ULYHVJHEHQVROOWHXQG
ZLHGLHVHKDQG]XKDEHQZlUHQ
:HLWHUHZLFKWLJH)UDJHQVLQGZLHPLW*HQH'ULYH6\VWHPHQDXI LQWHUQDWLRQDOHU(EHQHXP]X
JHKHQ LVWXQGZLHE]Z LQZHOFKHP$XVPDVVGLHgIIHQWOLFKNHLWPLWHLQ]XEH]LHKHQ LVWXQGZDV
GLHUHOHYDQWHQ:LVVHQVOFNHQVLQG
$XVJHKHQGYRQGHU$QQDKPHGDVVQLFKWVREDOGPLWHLQHUDEVLFKWOLFKHQ)UHLVHW]XQJYRQ*HQH
'ULYH2UJDQLVPHQ ]X UHFKQHQ LVW (XURSHDQ $FDGHPLHV 6FLHQFH $GYLVRU\ &RXQFLO ($6$&
.DSLWHONRQ]HQWULHUHQVLFKGLHhEHUOHJXQJHQDXIGLHXQEHDEVLFKWLJWH)UHLVHW]XQJYRQ
*HQH'ULYH2UJDQLVPHQDXV)RUVFKXQJRGHU$QZHQGXQJ LPJHVFKORVVHQHQ6\VWHPZHOFKH
5LVLNHQGDPLWHLQKHUJHKHQXQGZLHHLQHVROFKH)UHLVHW]XQJYHUKLQGHUWE]ZPLQLPLHUWZHUGHQ
NDQQ
©,QQHUKDOE JHVFKORVVHQHU 6\VWHPH VSLHOW GLH *HQH'ULYH)XQNWLRQ NHLQH VLFKHUKHLWV
UHOHYDQWH 5ROOH 'LH VHOEVWGXSOL]LHUHQGH$NWLYLWlW GHV *HQH'ULYH 6\VWHPV HUKlOW MH
GRFKHLQHHQWVFKHLGHQGH%HGHXWXQJEHLGHU%HZHUWXQJP|JOLFKHU)ROJHQHLQHVXQEH
DEVLFKWLJWHQ (QWZHLFKHQV VROFKHU *92 DXV GHP JHVFKORVVHQHQ 6\VWHPª =HQWUDOH
.RPPLVVLRQIUGLH%LRORJLVFKH6LFKHUKHLW=.%66
'LHPHLVWHQ6WHOOXQJQDKPHQ VHKHQ LQGHQGHU]HLWLJHQ*92*HVHW]JHEXQJHQ ]XPLQGHVW JH
HLJQHWH$QVDW]SXQNWH8QWHUVFKLHGHJLEW HV DEHU EH]JOLFK$QSDVVXQJVEHGDUI XQG5LVLNRDE
VFKlW]XQJ'HU6WDQGGHU)RUVFKXQJZLUGYRQPDQFKHQDOVQLFKWDXVUHLFKHQGEHWUDFKWHWXP
HLQHDGlTXDWH5LVLNRDEVFKlW]XQJ]XJHZlKUOHLVWHQ YDQGHU9OXJWHWDO9RUDOOHP LQ
%HUHLFKHQGHU3RSXODWLRQVE]ZgNRV\VWHPG\QDPLNHQXQG3RSXODWLRQVJHQHWLNZLUGGLHGHU]HL
WLJH:LVVHQVEDVLVDOVQLFKWDXVUHLFKHQGEHWUDFKWHW 7KH1DWLRQDO$FDGHPLHVRI6FLHQFH(Q
JLQHHULQJDQG0HGLFLQH1$6(08PGHQQRFKHLQH5LVLNRDEVFKlW]XQJGXUFKIKUHQ]X
N|QQHQ ZLUG GLH ELVKHULJH 9RUJDQJVZHLVH IU HLQH *925LVLNRDEVFKlW]XQJ DOV $XVJDQJV
SXQNWDEHUQLFKWQRWZHQGLJHUZHLVHDOVKLQUHLFKHQGEHWUDFKWHWYDQGHU9OXJWHWDO
$OOH(LQVFKlW]XQJHQ($6$&1$6(02(&'5,90=.%6VSUHFKHQVLFKDEHUQLFKWIUHLQH
SDXVFKDOH(LQVWXIXQJGHU7HFKQRORJLHVRQGHUQIUHLQH(LQ]HOIDOOEHZHUWXQJGHU5LVLNHQFDVH
E\FDVHLP8PJDQJPLW*HQH'ULYH2UJDQLVPHQDXV$UWXQG$XVPDVVGHU5LVLNHQKlQJWYRU
DOOHPYRQGHP=ZHFNGHP*HQH'ULYH0HFKDQLVPXVGHP=LHORUJDQLVPXVXQGYRP.RQWH[W
DE]%RE:LOGSRSXODWLRQHQGHV=LHORUJDQLVPXVLP8PIHOGGHU)RUVFKXQJVVWlWWHYRUKDQGHQ
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VLQG ± HLQH 6LFKHUKHLWVPDVVQDKPH N|QQWH GDKHU VHLQ )RUVFKXQJVVWlWWHQ YRQ SRWHQ]LHOOHQ
(LQVDW]JHELHWHQJHRJUDILVFKJHWUHQQW]XKDOWHQ
'LH1LHGHUODQGHKDEHQDOVELVODQJHLQ]LJHU(80LWJOLHGVVWDDWHLQH5HJHOXQJ]X*HQH'ULYHV
YDQ GHU 9OXJW HW DO  'LHVH VFKUHLEW IU )RUVFKXQJ ]X *HQH 'ULYHV HLQHQ *HQHKPL
JXQJVSUR]HVVYRULQGHP$UEHLWHQPLWVH[XHOOUHSURGX]LHUHQGHQ2UJDQLVPHQXQG6HTXHQ]HQ
GLHIUHLQH(QGRQXNOHDVHNRGLHUHQLQ6WXIHGHUK|FKVWHQ6LFKHUKHLWVVWXIHIUGHQ8PJDQJ
PLW ELRORJLVFKHQ$UEHLWVVWRIIHQ HLQJHVWXIW ZHUGHQ 'LHVH (LQVWXIXQJ LVW PLW HQWVSUHFKHQGHQ
(LQVFKOLHVVXQJV6LFKHUKHLWVXQG0RQLWRULQJPDVVQDKPHQYHUEXQGHQ
'LH=.%6HPSILHKOWHLQHYRUVRUJOLFKH(LQVWXIXQJYRQ$UEHLWHQPLW*HQH'ULYHVLQHLQH6LFKHU
KHLWVVWXIHGLHPLWK|KHUHQ(LQVFKOLHVVXQJVDXIODJHQHLQKHUJHKW=HQWUDOH.RPPLVVLRQIUGLH
%LRORJLVFKH6LFKHUKHLW =.%6 5,90VFKOlJW IU GHQ8PJDQJPLW*HQH'ULYHV HLJHQH
6LFKHUKHLWVVWXIHQYRU©*'2ªHQWVSULFKWGDEHLGHUELVKHULJHQELRORJLVFKHQ6LFKHUKHLWVVWXIH
©*'2ªXQG©*'2ªKlWWHQZHLWHUHSK\VLNDOLVFKHXQGSUR]HGXUDOH&RQWDLQPHQWDXIODJHQXQG
HUIRUGHUWHQGLH$QJDEHHLQHU1DFKZHLVHPHWKRGH)U*'2ZlUHDXVVHUGHPHLQ1RWIDOOSODQ
HUIRUGHUOLFKYDQGHU9OXJWHWDO
'DVHWDEOLHUWH6WXIHQV\VWHPIUELRORJLVFKH6LFKHUKHLWLVWLP:HVHQWOLFKHQIUGDV$UEHLWHQPLW
SDWKRJHQHQ 0LNURRUJDQLVPHQ DXVJHOHJW ,P )DOO YRQ *HQH 'ULYH ZlUHQ GLHVH 6\VWHPH IU
,QVHNWHQ1DJHUXQG+HIHQ]XDGDSWLHUHQGDQHEHQGHP*HQH'ULYH0HFKDQLVPXVDXFKGLH
%LRORJLHGHV2UJDQLVPXVYRQ%HGHXWXQJLVW
:lKUHQG VLFK GLH PHLVWHQ (PSIHKOXQJHQ DXI GHQ 8PJDQJ LP JHVFKORVVHQHQ 6\VWHP EH
]LHKHQ JLEW GLH 1$6(0 DXFK NRQNUHW (PSIHKOXQJHQ ]X )HOGYHUVXFKHQ 7KH 1DWLRQDO$FD
GHPLHV RI 6FLHQFH (QJLQHHULQJ DQG0HGLFLQH1$6(0  )HOGYHUVXFKHZHUGHQ QHEHQ
*UXQGODJHQIRUVFKXQJDOVHVVHQ]LHOOHU6FKULWW]X$QZHQGXQJHQJHVHKHQYDQGHU9OXJWHWDO
 'LH 1$6(0 XQWHUVFKHLGHW YLHU 3KDVHQ XQG HPSILHKOW IU MHGH 6WXIH XQWHUVFKLHGOLFKH
0DVVQDKPHQ
x 3KDVHUHVHDUFKSUHSDUDWLRQ
x 3KDVHODERUDWRU\UHVHDUFK
x 3KDVHILHOGEDVHGUHVHDUFK
x 3KDVHVWDJHGHQYLURQPHQWDOUHOHDVH
x 3KDVHSRVWUHOHDVHVXUYHLOODQFH
,QHLQHPDEJHVWXIWHQ3UR]HVVVROOGLHMHZHLOLJQlFKVWH6WXIHHUVWGDQQEHJRQQHQZHUGHQN|Q
QHQZHQQ]XYRUGHILQLHUWH0HLOHQVWHLQHHUUHLFKWZXUGHQ'LH|NRORJLVFKH5LVLNRDEVFKlW]XQJ
VROOEUHLWDQJHOHJWVHLQ$OWHUQDWLYHQ]X*HQH'ULYHVEHUFNVLFKWLJHQXQG6WDNHKROGHUVWlUNHU
PLW HLQEH]LHKHQ 7KH 1DWLRQDO $FDGHPLHV RI 6FLHQFH (QJLQHHULQJ DQG 0HGLFLQH 1$6(0
$XFKGLH($6$&HPSILHKOWGLH%HUFNVLFKWLJXQJYRQ$OWHUQDWLYHQ
©7KHWKUHHRUJDQLVPVPHQWLRQHGDERYHDUHLQWHUHVWLQJIRUDSSOLFDWLRQVRIJHQHGULYHWHFKQRORJ\QRWRQO\EHFDXVH
WKH\DUHXVHGDVDPRGHORUJDQLVPLQUHVHDUFKEXWDOVREHFDXVHIXWXUHUHOHDVHVLQWRWKHHQYLURQPHQWRIURGHQWVRU
DUWKURSRGVZLWKDJHQHGULYHFDQEHH[SHFWHGHJPRVTXLWRVWKDWFDQQRORQJHUWUDQVPLWPDODULDSDUDVLWHVªYDQGHU
9OXJWYDQGHQ$NNHU5RHVLQN	:HVWUD
'HU$QVDW] HQWVSULFKW HLQHU$XVZHLWXQJ E]Z$GDSWLRQ GHU  YRQGHU:+2YRUJHVFKODJHQHQ5LFKWOLQLHQ ]XP
7HVWHQYRQJHQHWLVFKYHUlQGHUWHQ0RVNLWRV
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
©*HQHGULYHVKRXOGEHUHJDUGHGDVFRPSOHPHQWDU\WRRWKHUDSSURDFKHVWRFRQWUROOLQJ
LQIHFWLRXVGLVHDVHVDQGLQYDVLYHSHVWVKHOSLQJWRSURYLGHDQDGGLWLRQDOWRROIRULPSURY
LQJ SXEOLF KHDOWK DQG FRQVHUYDWLRQª (XURSHDQ$FDGHPLHV6FLHQFH$GYLVRU\&RXQFLO
($6$&6
:HLWJHKHQGH hEHUHLQVWLPPXQJ EHVWHKW GDULQ GDVV 5LVLNRDEVFKlW]XQJ 5LVLNRPDQDJHPHQW
XQG LQWHUQDWLRQDOHU ,QIRUPDWLRQVIOXVV]X*HQH'ULYHVKDUPRQLVLHUWZHUGHQVROOHQGDGLH5LVL
NHQYRQIUHLJHVHW]WHQ*HQH'ULYHVMHGHQIDOOVJUHQ]EHUVFKUHLWHQGZlUHQ'LH1$6(0YHUZHLVW
DXI GDV&DUWDJHQD3URWRNROO EHU GLH ELRORJLVFKH6LFKHUKHLW DOV JHHLJQHWHQ Y|ONHUUHFKWOLFKHQ
5DKPHQ$OVZLFKWLJVWH(LQVFKUlQNXQJKLHUIUZLUGJHVHKHQGDVVGLH86$NHLQ9HUWUDJVVWDDW
VLQGXQGGHPQDFKQLFKWDQ9HUHLQEDUXQJHQLQGLHVHP5DKPHQJHEXQGHQZlUHQ7KH1DWLRQDO
$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG0HGLFLQH1$6(0
0RUDWRULXPVDXIUXIH
,P'H]HPEHUYRUGHU$EKDOWXQJGHU&DUWDJHQD3URWRNROO9HUWUDJVVWDDWHQNRQIHUHQ]ULHI
GLH©&LYLO6RFLHW\:RUNLQJ*URXSRQ*HQH'ULYHVª]XHLQHP0RUDWRULXPDXIGDVYRQPHKUDOV
 2UJDQLVDWLRQHQ XQWHUVFKULHEHQ ZXUGH 'DV 0RUDWRULXP IRUGHUW HLQHQ 6WRSS DOOHU )RU
VFKXQJVXQG(QWZLFNOXQJVDNWLYLWlWHQ]X*HQH'ULYHVHLQVFKOLHVVOLFK)HOGYHUVXFKH'DV0RUD
WRULXPEHUXIW VLFK YRUDOOHPDXI GDV9RUVRUJHSULQ]LSXQGEHWRQW GLH|NRORJLVFKHQ NXOWXUHOOHQ
XQGJHVHOOVFKDIWOLFKHQ5LVLNHQ±XDGLH*HIlKUGXQJGHU%LRGLYHUVLWlWGHU(UQlKUXQJVVLFKHU
KHLWGHUQDWLRQDOHQ6RXYHUlQLWlWXQGGHV)ULHGHQV$XVGLHVHQ*UQGHQXQGZHLOQRFKNHLQH
HLQKHLWOLFKHQ5HJHOXQJHQHWDEOLHUWVLQGZLUGHLQ8PJDQJPLW*HQH'ULYHVDOV]XULVNDQWEHZHU
WHW&LYLO6RFLHW\:RUNLQJ*URXSRQ*HQH'ULYHV
'DV0RUDWRULXPZXUGHDXI GHU9HUWUDJVVWDDWHQNRQIHUHQ]DP1RYHPEHUDEJHOHKQW
GRFKHVZXUGH]XU9RUVLFKWEHL)HOGYHUVXFKHQPLW3URGXNWHQGHUV\QWKHWLVFKHQ%LRORJLHLQNO
*HQH'ULYHV DXIJHUXIHQ'LH=XVWLPPXQJEHWURIIHQHU ORNDOHU XQG LQGLJHQHU*HPHLQVFKDIWHQ
YRU HLQHU SRWHQ]LHOOHQ )UHLVHW]XQJ ZXUGH DOV 9RUDXVVHW]XQJ JHQDQQW XQG GLH 1RWZHQGLJNHLW
YRQIDOOVSH]LILVFKHQ5LVLNRSUIXQJHQKHUYRUJHKREHQ&DOODZD\
'HU,8&1:RUOG&RQVHUYDWLRQ&RQJUHVVLQ+DZDLLLP6HSWHPEHUVSUDFKVLFKIUHLQ8Q
WHUODVVHQYRQ)RUVFKXQJXQG)HOGYHUVXFKHQPLW*HQH'ULYHVDXV ]XPLQGHVW ELVPHKUEHU
P|JOLFKH $XVZLUNXQJHQ EHNDQQW LVW XQG HLQ ,8&1/HLWOLQLHQGRNXPHQW HQWZLFNHOW ZHUGHQ
NDQQ
,P 1RYHPEHU  IROJWH HLQ ZHLWHUHU $SSHOO IU HLQ 0RUDWRULXP YRQ SURPLQHQWHQ :LVVHQ
VFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUQXD-DQH*RRGDOO9DQGDQD6KLYDXQG1QLPPR%DVVH\
'LHVHU$SSHOO IRUGHUWHLQ$QKDOWHQDOOHU9RUKDEHQPLW*HQH'ULYHV LQVEHVRQGHUHEHL$QZHQ
GXQJHQ LP 1DWXUVFKXW] 6\QELRZDWFK  $UWHQVFKXW] VHL QLFKW PLW JH]LHOWHU $XVURWWXQJ
YHUHLQEDU 5LVLNRDQDO\VHQ XQG 8QWHUVXFKXQJHQ VR]LDOHU XQG HWKLVFKHU ,PSOLNDWLRQHQ LP 8P
JDQJPLW*HQH'ULYHVIHKOWHQ
'LH,QWHUQDWLRQDO8QLRQIRU&RQVHUYDWLRQRI1DWXUH,8&1DUEHLWHWDNWXHOODQHLQHU7HFKQLNIROJHQDEVFKlW]XQJ
]XP7KHPD©*HQHVIRU1DWXUH"$Q$VVHVVPHQWRI6\QWKHWLF%LRORJ\DQG%LRGLYHUVLW\&RQVHUYDWLRQª
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
'DV*OREDO)RRGDQG$JULFXOWXUH0RYHPHQWYHUODQJWHLP2NWREHUHLQ9HUERW]X)UHLVHW
]XQJVYHUVXFKHQYRQ*HQH'ULYHVGDGDULQHLQH%HGURKXQJYRQ1DKUXQJVTXHOOHQXQG(UQlK
UXQJVVRXYHUlQLWlWJHVHKHQZLUG *OREDO)RRGDQG$JULFXOWXUHPRYHPHQW	$JULFXOWXUHPRYH
PHQW
6FKZHL]
,QGHU6FKZHL]VFKHLQWHVELVODQJNDXP)RUVFKXQJVDUEHLWHQDQ*HQH'ULYHV]XJHEHQ$ND
GHPLH GHU 1DWXUZLVVHQVFKDIWHQ 6FKZHL]  (LQH /LWHUDWXUVXFKH :HE RI .QRZOHGJH
6FLHQFH'LUHFWIDQG6FKZHL]HU)RUVFKXQJVEHWHLOLJXQJHQEHLV\QWKHWLVFKHQ*HQH'ULYHVQXULP
)DOOYRQYHNWRUEHUWUDJHQHQ.UDQNKHLWHQ0HG0DODULD9HQWXUH*HQIXQG(7+=ULFKVRZLH
EHL+HIH(7+=ULFK'DQHEHQJDEHVQRFK$UEHLWHQ]XQDWUOLFKHQ*HQH'ULYHVLQ0lX
VHQ8QLYHUVLWlW=ULFK
(LQH|IIHQWOLFKH'HEDWWHZXUGHLQGHU6FKZHL]QRFKQLFKWJHIKUW(LQHVROFKHZLUGDEHUYRP
%XQGHVDPWIU8PZHOWHLQJHIRUGHUWHEHQVRZLHIDOOVSH]LILVFKH%HWUDFKWXQJHQYRQ1XW]HQXQG
5LVLNHQVRZLHGDV(UZlJHQYRQ$OWHUQDWLYHQZHQQHVXP$QZHQGXQJHQJHKW %DXPJDUWQHU
 6SH]LILVFKH$QZHQGXQJVP|JOLFKNHLWHQ YRQ *HQH 'ULYHV LQ GHU 6FKZHL] VLQG ELVODQJ
QLFKW|IIHQWOLFKYRUJHVFKODJHQZRUGHQ
7UlJHURUJDQLVPHQHLQHVV\QWKHWLVFKHQ*HQH'ULYHVZlUHQDOV*92HLQ]XVWXIHQ)UHLQH5H
JXOLHUXQJ NlPHQ VRPLW GDV 6FKZHL]HU *HQWHFKQLNJHVHW] *7* GLH (LQVFKOLHVVXQJVYHURUG
QXQJ (69 XQG GLH )UHLVHW]XQJVYHURUGQXQJ )U69 ]XU$QZHQGXQJ )RUVFKXQJVDUEHLWHQ ]X
*HQH'ULYHVZUGHQGHPHQWVSUHFKHQG]XPLQGHVWHLQH0HOGXQJDQGDV%XQGHVDPWIU8PZHOW
HUIRUGHUQ'LH(69XQG)U69UHJHOQQLFKWQXUGHQ8PJDQJPLWJHQWHFKQLVFKYHUlQGHUWHQ2U
JDQLVPHQLQGHU8PZHOWVRQGHUQDXFKGHQPLWSDWKRJHQHQRGHUJHELHWVIUHPGHQ2UJDQLVPHQ
$EKlQJLJGDYRQ LQZHOFKH5LVLNRNODVVHQQDFK(69)RUVFKXQJVDUEHLWHQ]X*HQH'ULYHVHLQ
JHVWXIWZUGHQXQGREGHU$QWUDJVWHOOHUEHUHQWVSUHFKHQGH(LQULFKWXQJHQYHUIJWZUGHQGLH
$UEHLWHQGDQQDEHUDXFKEHZLOOLJWZHUGHQPVVHQ(.$+)U$UEHLWHQPLWQDWUOLFKHQ
*HQH'ULYHVGUIWHGLHVQLFKWXQEHGLQJWJHOWHQGDGLHVHQLFKWXQWHUGLH.DWHJRULH*92IDOOHQ
$XVJHQRPPHQKLHUYRQZlUHQQDWUOLFKH*HQH'ULYHVGLHDOVSDWKRJHQHLQJHVFKlW]WZHUGHQ
'LH)UHLVHW]XQJVYHURUGQXQJ)U69XQWHUVDJWGDVGLUHNWH+DQWLHUHQPLW2UJDQLVPHQEHVWLPP
WHU5LVLNRNODVVHQXQGLQGHU8PZHOW(.$+
'LH (69ZXUGH LP 3URMHNW]HLWUDXP HLQHU 5HYLVLRQ XQWHU]RJHQPLW GHQ =LHOHQ ©0HOGH XQG
%HZLOOLJXQJVYHUIDKUHQ]XYHUHLQIDFKHQXQG]XYHUHLQKHLWOLFKHQGLH6LFKHUKHLWVPDVVQDKPHQDQ
GHQ QHXVWHQ 6WDQG YRQ :LVVHQVFKDIW XQG 7HFKQLN DQ]XSDVVHQ VRZLH GDV VFKZHL]HULVFKH
5HFKW DXI GLHVHP *HELHW EHVVHU PLW GHP HXURSlLVFKHQ ]X KDUPRQLVLHUHQª %XQGHVDPW IU
8PZHOW%$)81HXH5HJHOXQJHQ]XU%LRVHFXULW\ZXUGHQHUODVVHQ5HYLVLRQHQ(UJlQ
]XQJHQXQGbQGHUXQJHQGLHYRUJHQRPPHQZXUGHQVWDQGHQYHUPHKUWXQWHUGHP$VSHNWGDV
0LVVEUDXFKVSRWHQ]LDOP|JOLFKVWJHULQJ]XKDOWHQ%XQGHVDPWIU8PZHOW%$)8

(VNRQQWHLP5DKPHQGHV3URMHNWHVQLFKWXQWHUVXFKWZHUGHQRELQGLHVHQ)lOOHQDXFKH[SHULPHQWHOOH/DERUDUEHL
WHQLQGHU6FKZHL]VWDWWJHIXQGHQKDEHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LH6FKZHL]HU$OOLDQ]*HQWHFKIUHL6$*NULWLVLHUWHGDVV*HQH'ULYHVQLFKWH[SOL]LWLQGLH(LQ
VFKOLHVVXQJVYHURUGQXQJDXIJHQRPPHQZXUGHQXQGYHUZHLVWGDEHLDOV3RVLWLYEHLVSLHODXIGLH
1LHGHUODQGHVLHKH$EVFKQLWW:LHLQGHQ1LHGHUODQGHQVROOWHQ$UEHLWHQPLW*HQH'ULYHV
QLFKWQXUPHOGHSIOLFKWLJVRQGHUQDXFKEHZLOOLJXQJVSIOLFKWLJVHLQXQGDXWRPDWLVFKGHUK|FKVWHQ
6LFKHUKHLWVVWXIH]XJHRUGQHWZHUGHQ6FKHUHU'ތ$QGUHD/XLJL	+RFN=VRILD
'LHKRKH,QYDVLYLWlWYRQ*HQH'ULYHZXUGHODXW6$*QLFKWDXVUHLFKHQGDGUHVVLHUWbKQOLFKSR
VLWLRQLHUWHQ VLFK GLHVEH]JOLFK DXFK GLH$NDGHPLHQ GHU:LVVHQVFKDIW 6FKZHL]6LH IRUGHUWHQ
HLQH9HUODJHUXQJGHV)RNXVIUGLH5LVLNRHUPLWWOXQJYRQGHU$UWGHV2UJDQLVPXVDXIGLHEHDE
VLFKWLJWH)RUVFKXQJVDNWLYLWlW$NDGHPLHQGHU:LVVHQVFKDIWHQ6FKZHL]%HLGHU5LVLNR
HUPLWWOXQJVROOHQQLFKWQXU*HIDKUHQIUGHQ0HQVFKHQLP9RUGHUJUXQGVWHKHQVRQGHUQ©DXFK
GLH8PZHOWDOV=LHOHLQHUP|JOLFKHQELRNULPLQHOOHQRGHUELRWHUURULVWLVFKHQ9HUZHQGXQJª$ND
GHPLHQGHU:LVVHQVFKDIWHQ6FKZHL]6YRQ*HQH'ULYHVEHUFNVLFKWLJWZHUGHQ
:HLWHUHQ+DQGOXQJVEHGDUIVLHKWGLH6$*XD LQGHU)UDJHQDFKGHU9HUHLQEDUNHLWYRQ*HQH
'ULYH$QZHQGXQJHQPLWGHU:UGHGHU.UHDWXUGLHLQGHU6FKZHL]HU%XQGHVYHUIDVVXQJYHUDQ
NHUWLVWXQGVLHKHEWGLH:LFKWLJNHLWGHULQWHUQDWLRQDOHQ+DUPRQLVLHUXQJEHL5LVLNREHZHUWXQJHQ
XQG,QIRUPDWLRQVDXVWDXVFKKHUYRU6FKHUHUHWDO
 =XVDPPHQIDVVXQJXQG6FKOXVVIROJHUXQJ
6\QWKHWLVFKH*HQH'ULYHVVLQGJHQHWLVFKH0HFKDQLVPHQGLH]XPHLVWDXI&5,635&DVEHUX
KHQXQGGLH±HLQPDO LQGDV*HQRPYRQ2UJDQLVPHQ LQWHJULHUW±EHZLUNHQGDVVVRZRKOGHU
*HQH'ULYHDOVDXFK]XVlW]OLFKH*HQHDXIDOOH1DFKNRPPHQYHUHUEWXQGDXVJHSUlJWZHUGHQ
*HQH'ULYHV HUP|JOLFKHQ VRPLW HLQH UDVFKH9HUEUHLWXQJ XQG'XUFKVHW]XQJ YRQ JHQHWLVFKHQ
(LJHQVFKDIWHQ LQ3RSXODWLRQHQPLWGHP=LHOGLHVH3RSXODWLRQHQ]XYHUlQGHUQ]XPLQLPLHUHQ
RGHU]XHOLPLQLHUHQ$NWXHOODQJHGDFKWH$QZHQGXQJHQJLEWHV LP%HUHLFK/DQGZLUWVFKDIW1D
WXUVFKXW]XQG*HVXQGKHLWVVFKXW],QGHU/DQGZLUWVFKDIWXQGLP1DWXUVFKXW]ZLUGPHLVWDXIGLH
'H]LPLHUXQJYRQ3RSXODWLRQHQDEJH]LHOW±HQWZHGHUYRQ6FKlGOLQJHQRGHUYRQHLQJHVFKOHSS
WHQ LQYDVLYHQ$UWHQZHOFKHGLHKHLPLVFKH%LRGLYHUVLWlWEHGURKHQ,P*HVXQGKHLWVVFKXW]ZLUG
HLQH$QZHQGXQJVP|JOLFKNHLW LQGHU%HNlPSIXQJYRQ,QIHNWLRQVNUDQNKHLWHQJHVHKHQGLHEHU
WLHULVFKH:LUWHEHUWUDJHQZHUGHQ)RUVFKXQJJLEWHVKLHUEHLVSLHOVZHLVH]XU'H]LPLHUXQJGHU
$QRSKHOHVPFNHDOV0DODULDEHUWUlJHULQ
,QWHUHVVDQWVLQG*HQH'ULYHVEHUZLHJHQGZHJHQGHUKRKHQ(IIHNWLYLWlWXQG6SH]LILWlWIUHLQH
=LHODUW 'LVNXWLHUW ZHUGHQ VLH YRU DOOHP IU )lOOH LQ GHQHQ NRQYHQWLRQHOOH 0HWKRGHQ EHUHLWV
YHUVDJWKDEHQRGHUDXVDQGHUHQ*UQGHQQLFKWYHUZHQGHWZHUGHQVROOHQ'LHKRKH,QYDVLYLWlW
YRQ*HQH'ULYH2UJDQLVPHQUHVXOWLHUWDXFKLQHLQHUYHUJOLFKHQPLWELVKHULJHQ*92QHXHQ5LVL
NRTXDOLWlW(VZLUGGDYRQDXVJHJDQJHQGDVVIUHLJHVHW]WH*HQH'ULYHVNDXPRGHUQLFKWNRQ
WUROOLHUEDU XQG GLH 8PZHOWDXVZLUNXQJHQ QLFKW UHYHUVLEHO VLQG 'DUDXV HUJHEHQ VLFK 5LVLNR
DEVFKlW]XQJXQG*RYHUQDQFHDOVGLH]HQWUDOHQ+HUDXVIRUGHUXQJHQ
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*HQH'ULYH 

%HVRQGHUVVFKZLHULJ LVW HV GLH$XVZLUNXQJHQYRQ3RSXODWLRQVlQGHUXQJHQHLQ]HOQHU3RSXOD
WLRQHQ RGHU $UWHQ DXI gNRV\VWHPH HLQVFKlW]HQ ]X N|QQHQ +LHU VLQG GLH =XVDPPHQKlQJH
NRPSOH[XQGGDV:LVVHQXPGLH5ROOHYRQHLQ]HOQHQ$UWHQ3RSXODWLRQHQIUgNRV\VWHPHEH
JUHQ]W(LQHZHLWHUH)UDJHLVWREXQGLQZLHZHLWVLFK*HQH'ULYHVDXIDQGHUH$UWHQDXVEUHLWHQ
N|QQHQ'DUEHUKLQDXVZLUGGDV5LVLNRYRQ5HVLVWHQ]ELOGXQJHQJHJHQ*HQH'ULYHVJHVHKHQ
6ROFKHXQEHDEVLFKWLJWHQ8PZHOWIROJHQZlUHQDEHUQLFKWQXUDXILQWHQGLHUWH)UHLVHW]XQJHQYRQ
*HQH 'ULYHV EHVFKUlQNW VRQGHUQ N|QQWHQ VLFK DXFK EHL QLFKW LQWHQGLHUWHU )UHLVHW]XQJ YRQ
*HQH'ULYHVDXV/DERUDWRULHQRGHUDQGHUZHLWLJJHVFKORVVHQHQ$QODJHQHUJHEHQ$XFKN|QQ
WHQ*HQH'ULYHVGXUFK.RPELQDWLRQJHQHWLVFKHU(OHPHQWHGLHLP*HQRPH(GLWLQJYHUZHQGHW
ZHUGHQXQEHDEVLFKWLJWKHUJHVWHOOWZHUGHQ
9RUGLHVHP+LQWHUJUXQGEHWRQHQGLH(PSIHKOXQJHQ]XU*RYHUQDQFHYRQ*HQH'ULYHVKlXILJ
GDV9RUVRUJHSULQ]LSXQGGLH1RWZHQGLJNHLWIUHLQHQYRUVLFKWLJHQ8PJDQJPLWGLHVHU7HFKQROR
JLHGLH(LQEH]LHKXQJGHUgIIHQWOLFKNHLWXQGGLH$EZlJXQJYRQ$OWHUQDWLYHQYRUDOOIlOOLJHQ$Q
ZHQGXQJVHQWVFKHLGXQJHQ±]XPLQGHVWYRQGHQMHQLJHQGLH)RUVFKXQJXQG(QWZLFNOXQJLQJH
VFKORVVHQHQ6\VWHPHQEHIUZRUWHQDEHU=XUFNKDOWXQJXQGRGHUEHVRQGHUH0DVVQDKPHQEHL
)HOGYHUVXFKHQHLQIRUGHUQ'DQHEHQJLEWHVDXFK$NWHXULQQHQXQG$NWHXUHGLHIUHLQYRUVRUJ
OLFKHV0RUDWRULXPLQ)RUVFKXQJ(QWZLFNOXQJXQG$QZHQGXQJHLQWUHWHQ
'D 2UJDQLVPHQ GXUFK GLH ,QWHJUDWLRQ GHV *HQH 'ULYHV LQ GDV *HQRP MHGHQIDOOV XQWHU GDV
6FKZHL]HU *HQWHFKQLNUHFKW IDOOHQ LVW HLQH (LQ]HOIDOOSUIXQJ IU )HOGYHUVXFKH RKQHKLQ ]ZLQ
JHQG$QGHUVLVWHVHYHQWXHOOEHL)RUVFKXQJVDUEHLWHQLPJHVFKORVVHQHQ6\VWHPZRGLH%HDQ
WUDJXQJQRUPDOHUZHLVHQXUDXIGLHYHUZHQGHWHQ2UJDQLVPHQIRNXVVLHUW
'DUDXVHUJLEWVLFKIUGLH6FKZHL]+DQGOXQJVEHGDUILQIROJHQGHQ%HUHLFKHQ
x gIIHQWOLFKHXQGEUHLWH'HEDWWHREXQGLQZHOFKHP$XVPDVV)RUVFKXQJ)HOGYHUVXFKHXQG
$QZHQGXQJHQ YRQ *HQH 'ULYHV P|JOLFK VHLQ E]Z ZHOFKH (LQVFKUlQNXQJHQ IRUPXOLHUW
ZHUGHQVROOWHQ
x .OlUXQJ RE5LVLNRDEVFKlW]XQJXQG6LFKHUKHLWVPDVVQDKPHQ IU)RUVFKXQJ LPJHVFKORV
VHQHQ6\VWHPXQGLQ)HOGYHUVXFKHQGXUFKVSH]LILVFKH(OHPHQWHYRQ*HQH'ULYHHUJlQ]W
ZHUGHQ PVVWHQ ]% YRUVRUJOLFKH +|KHUVWXIXQJ GHU 6LFKHUKHLWVVWXIH EHL $UEHLWHQ PLW
*HQH'ULYHVQDFKGHP9RUELOGYRQ=.%6RGHU5,90
x .OlUXQJREGLH6FKZHL]HU*HQWHFKQLNJHVHW]JHEXQJLQGHUMHW]LJHQ)RUPDXVUHLFKHQGLVW
x 0LWDUEHLWDQGHULQWHUQDWLRQDOHQ+DUPRQLVLHUXQJYRQ5LVLNRDEVFKlW]XQJXQGPDQDJHPHQW
]X *HQH 'ULYHV VRZLH DQ GHU DOOIlOOLJHQ $QSDVVXQJ GHU HQWVSUHFKHQGHQ ,QIRUPDWLRQV
PHFKDQLVPHQLP5DKPHQGHV&DUWDJHQD3URWRNROOV
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 5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJ
YRQ*HQRPH(GLWLQJ
Malte Gruber und Andrea Sommer 
.XU]	NQDSS
x 'LHMXULVWLVFKH%HXUWHLOXQJYRQ*HQRPH(GLWLQJJHKWGDYRQDXVGDVVVLFKGLHUHFKWOLFKH/DJHHQWVSUHFKHQGGHU
9LHO]DKOP|JOLFKHU$QZHQGXQJVJHELHWHGLIIHUHQ]LHUWJHVWDOWHWXQGXQWHUVFKLHGOLFKH:HUWXQJHQVRZLH$UJXPHQWD
WLRQVZHLVHQKHUYRUEULQJW
x 8QWHU GHQ WKHPHQEHUJUHLIHQGHQ 6FKOVVHOIUDJHQ ILQGHQ VLFK GUHL XQWHUVFKLHGOLFKH $UJXPHQWDWLRQVW\SHQ 
IROJHQRULHQWLHUWH%HZHUWXQJHQGHV9HUKlOWQLVVHV YRQ5LVLNR XQG1XW]HQ PRUDOLVFKUHFKWOLFKH%HZHUWXQJHQ
DXIJUXQG YRQ 6WDWXVEHVWLPPXQJHQ ZLH HWZD0HQVFKHQZUGH RGHU:UGH GHU .UHDWXU  LP HQJHUHQ 6LQQH
MXULVWLVFKH $EZlJXQJHQ YRQ NROOLGLHUHQGHQ *UXQGIUHLKHLWHQ XQG (LQJULIIVYHUERWHQ ]XP 6FKXW] EHVWLPPWHU
/HEHZHVHQRGHU5HFKWVJWHU
x ,P9RUGHUJUXQGVWHKWHLQHHLQJHKHQGH/LWHUDWXUUHFKHUFKHXQG5H]HSWLRQLQWHUGLV]LSOLQlUHU%HLWUlJHXPDXIGLHVHU
*UXQGODJHGHQMXULVWLVFKHQ'LVNXVVLRQVVWDQGNULWLVFK]XUHIOHNWLHUHQ
x ,P (LQ]HOQHQ XQWHUVXFKW ZHUGHQ GLH ELRPHGL]LQLVFKHQ %HUHLFKH ;HQRWUDQVSODQWDWLRQ .HLPEDKQWKHUDSLH XQG
(PEU\RQHQIRUVFKXQJ LP %HUHLFK GHU /DQGZLUWVFKDIW ULFKWHW VLFK GLH UHFKWOLFKH$QDO\VH DXI GLH 3IODQ]HQ XQG
7LHU]XFKWGDUEHUKLQDXVDXI*HQH'ULYHVRZLHDXILPPDWHULDOJWHUUHFKWOLFKH$VSHNWH
%HLGHU3UIXQJGHVUHFKWOLFKHQ.RQWH[WVLVWGLH$QZHQGXQJYRQ*HQRPH(GLWLQJLQGHU0HGL
]LQYRQ$QZHQGXQJVEHUHLFKHQ LQGHU/DQGZLUWVFKDIWXQGGHV*HQH'ULYHV]XXQWHUVFKHLGHQ
'LH'LVNXVVLRQVIHOGHUXQWHUVFKHLGHQVLFKLQGHQMHZHLOLJHQ*HVHW]JHEXQJVSUR]HVVHQZHVKDOE
VLH]XQlFKVW]XRUGQHQXQGDQVFKOLHVVHQGJHVRQGHUW]XXQWHUVXFKHQVLQG(QWVSUHFKHQGGLIIH
UHQ]LHUW ODVVHQ VLFK DXFK GLH XQWHUVFKLHGOLFKHQ5HJHOXQJHQ QDFKYHUIROJHQ HWZD LP %HUHLFK
GHVHXURSlLVFKHQXQGVFKZHL]HULVFKHQ3DWHQWUHFKWVGHV*HQWHFKQLNUHFKWVXQGGHV(PEU\R
QHQVFKXW]UHFKWV 'HU YRUOLHJHQGH UHFKWVZLVVHQVFKDIWOLFKH %HLWUDJ GLHVHU 7HFKQLNIROJHQDE
VFKlW]XQJ LVW GHVKDOE QDFK7HLOEHUHLFKHQ JHJOLHGHUW ,Q VHLQHU 8QWHUVXFKXQJ GHU UHFKWOLFKHQ
5DKPHQEHGLQJXQJHQQLPPWHUGDEHLDXFK%H]XJDXIGLHIUGLH6FKZHL]UHOHYDQWHQ(QWZLFN
OXQJHQDXI(EHQHGHU(8
;HQRWUDQVSODQWDWLRQ
,QGHU7UDQVSODQWDWLRQVPHGL]LQZHUGHQMHQDFK+HUNXQIWGHVWUDQVSODQWLHUWHQ2UJDQVGHV*H
ZHEHV RGHU GHU =HOOHQ GUHL $UWHQ XQWHUVFKLHGHQ GLH $XWRWUDQVSODQWDWLRQ EHL ZHOFKHU GDV
7UDQVSODQWDWYRQGHQ%HWURIIHQHQVHOEHUVWDPPWXQGZHOFKH]%LQ)RUPYRQ+DXWRGHU%OXW
VWDPP]HOOHQVSHQGHQSUDNWL]LHUWZLUGGLH$OORWUDQVSODQWDWLRQEHLZHOFKHUGDV7UDQVSODQWDWYRQ
HLQHPDQGHUHQ0HQVFKHQVWDPPW XQGGLHKLHUEHKDQGHOWH;HQRWUDQVSODQWDWLRQ EHLZHOFKHU
HLQWLHULVFKHV2UJDQ*HZHEHRGHU=HOOHQDXIGHQ0HQVFKHQEHUWUDJHQZHUGHQ6FKZHL]HUL
VFKHU%XQGHVUDWD6'LH;HQRWUDQVSODQWDWLRQNDQQDOVHLQHVGHUJURVVHQ:LUNXQJV
IHOGHUGHU*HQWHFKQRORJLHEHWUDFKWHWZHUGHQ 5HXVVHU	6FKZHL]HU5] ]X$UW 
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

%9)UGLH6FKZHL]ZXUGHPLWGHU;HQRWUDQVSODQWDWLRQVYHURUGQXQJ;HQR9LQ9HUELQGXQJPLW
GHP7UDQVSODQWDWLRQVJHVHW]73*EHUHLWVHLQGHWDLOOLHUWHV5HJHOZHUNJHVFKDIIHQ
(LQH ZHVHQWOLFKH 3UREOHPDWLN GHU ;HQRWUDQVSODQWDWLRQ VWHOOW GDV 5LVLNR EHUWUDJEDUHU ,QIHN
WLRQVNUDQNKHLWHQGDU'LHVHV5LVLNRVROOPLWGHU9HUZHQGXQJQHXHUWHFKQLVFKHU+LOIVPLWWHOYHUULQ
JHUWZHUGHQ'DEHL LVW]XPHLQHQDQ=RRQRVHQDOVRYRP7LHUDXIGHQ0HQVFKHQEHUWUDJEDUH
,QIHNWLRQHQ]XGHQNHQ=XPDQGHUHQZLUGXQWHU8PVWlQGHQHLQHLP9HUJOHLFK]XU$OORWUDQVSODQWD
WLRQYHUVWlUNWH,PPXQVXSSUHVVLRQHUIRUGHUOLFKVHLQGLH LKUHUVHLWVZLHGHUXP,QIHNWLRQHQEHJQV
WLJW'DV(UUHJHUVSHNWUXPLVWGDEHLHLQDQGHUHVDOVEHLGHU$OORWUDQVSODQWDWLRQVLHKHGD]X/DQJ
XQG*ULHVVOHU.DSLWHOGLHVHV%HULFKWHV
5HFKWOLFKEHWUDFKWHWVWHOOWGLH;HQRWUDQVSODQWDWLRQLP=XVDPPHQKDQJPLW0HWKRGHQZLH*H
QRPH (GLWLQJ HLQH 6FKQLWWVWHOOHQWKHPDWLN ]ZLVFKHQ +XPDQPHGL]LQ XQG *HQWHFKQRORJLH DQ
7LHUHQGDU=XPHLQHQZLUGGDV*HQRPWLHULVFKHQ8UVSUXQJVJH]LHOW©KXPDQLVLHUWªVRGDVVLQ
GLHVHU +LQVLFKW JHQWHFKQLNUHFKWOLFKH 1RUPHQ ]X EHUFNVLFKWLJHQ VLQG$XIJUXQG GHU QDFKIRO
JHQGHQhEHUWUDJXQJGHU7UDQVSODQWDWHDXIGHQ0HQVFKHQLVWGLH7KHPDWLNVFKOLHVVOLFKDXFKLP
%HUHLFK GHU +XPDQPHGL]LQ DQJHVLHGHOW =X EHUFNVLFKWLJHQ VLQG ]XGHP WLHUVFKXW]UHFKWOLFKH
$VSHNWH
,P)ROJHQGHQZLUGGLH;HQRWUDQVSODQWDWLRQYRUDOOHPPLW5FNVLFKWDXI9HUIDKUHQXQG0HWKR
GHQGHV*HQRPH(GLWLQJVQDPHQWOLFKLP+LQEOLFNDXI©KXPDQLVLHUWHª2UJDQLVPHQHLQHUUHFKW
OLFKHQ%HXUWHLOXQJXQWHU]RJHQ
 6FKXW]JHJHQVWDQGGHV7UDQVSODQWDWLRQVJHVHW]HV
6HLWGHPJHOWHQLQGHU6FKZHL]GDV7UDQVSODQWDWLRQVJHVHW]73*VRZLHGLH;HQR
WUDQVSODQWDWLRQVYHURUGQXQJ ;HQR9'DV7UDQVSODQWDWLRQVJHVHW] UHJHOWJHPlVV$UW$EV
XQGJHVWW]WDXI$UWDGHU%XQGHVYHUIDVVXQJ%9DXFKGHQ8PJDQJPLW2UJDQHQ*HZH
EHQRGHU=HOOHQPHQVFKOLFKHQRGHU WLHULVFKHQ8UVSUXQJVVRZLHPLWGDUDXVKHUJHVWHOOWHQ3UR
GXNWHQ 7UDQVSODQWDWLRQVSURGXNWHQ GLH ]XU 7UDQVSODQWDWLRQ DXI E]Z LQ GHQ 0HQVFKHQ EH
VWLPPW VLQG ([SOL]LW ZLUG GHU8PJDQJPLW WLHULVFKHQ2UJDQHQ*HZHEHQ RGHU =HOOHQ LQ GHQ
$UWELV73*JHUHJHOW'LHVH5HJHOXQJHQGLHQHQKDXSWVlFKOLFKGHPPHQVFKOLFKHQ*H
VXQGKHLWVVFKXW](UUDVV6,Q$QEHWUDFKWGHVHUK|KWHQ,QIHNWLRQVULVLNRVZHO
FKHVGLHhEHUWUDJXQJHLQHV WLHULVFKHQ7UDQVSODQWDWHVRGHUHLQHVGDUDXVKHUJHVWHOOWHQ7UDQV
SODQWDWSURGXNWHV IU GHQ 0HQVFKHQ EHGHXWHW ZXUGHQ HQWVSUHFKHQGH 9RUKDEHQ HWZD HLQHU
%HZLOOLJXQJVSIOLFKWXQWHUVWHOOW$UW$EVL9P$EVOLWDXQG$EVOLWD73*%FKOHU	
0LFKHO6
 9RUDXVVHW]XQJHQIUGLH(UWHLOXQJHLQHU%HZLOOLJXQJ
(VH[LVWLHUWHLQHJHVHW]OLFKH%HZLOOLJXQJVSIOLFKWIUGLHhEHUWUDJXQJWLHULVFKHU2UJDQH*HZHEH
RGHU=HOOHQRGHUGDUDXVKHUJHVWHOOWHU7UDQVSODQWDWLRQVSURGXNWHDXIGHQ0HQVFKHQ$UW$EV
73*%HLGHU(UWHLOXQJGHU%HZLOOLJXQJHQ $UW$EVXQG73*ZLUG]ZLVFKHQNOLQL
VFKHQ 9HUVXFKHQ XQG 6WDQGDUGEHKDQGOXQJHQ XQWHUVFKLHGHQ ,Q HLQHU QLFKW DEVFKOLHVVHQGHQ
$XI]lKOXQJ ZHUGHQ ZLHGHUXP %HUHLFKH JHQDQQW LQ ZHOFKHQ GHU %XQGHVUDW ZHLWHUIKUHQGH
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

9RUVFKULIWHQHUOlVVW1DFK$UW73*LVWGHU%XQGHVUDWHUPlFKWLJW9RUVFKULIWHQEHUGHQ8P
JDQJPLW WLHULVFKHQ2UJDQHQ*HZHEHQXQG=HOOHQ]XHUODVVHQ(QWVSUHFKHQGVWW]WVLFKGLH
;HQR9DXI$UW$EV$EVXQG$EV73*
'LH;HQR9HQWKlOW%HVWLPPXQJHQ]XGHQ9RUDXVVHW]XQJHQXQG)ROJHPDVVQDKPHQLP=XVDP
PHQKDQJPLWNOLQLVFKHQ9HUVXFKHQXQG6WDQGDUGEHKDQGOXQJHQVRZLH]XGHQGDIUJHOWHQGHQ
6RUJIDOWVSIOLFKWHQ=XGHPUHJHOWVLHGLH±KDIWXQJVUHFKWOLFKUHOHYDQWHQ±6LFKHUKHLWVPDVVQDK
PHQXQG9HUKDOWHQVUHJHOQZHOFKHVLFKIUGLHEHWURIIHQHQ3HUVRQHQDXVGHU;HQRWUDQVSODQWD
WLRQHUJHEHQVLHKH$UW;HQR9
$UW73*VFKUHLEW]XGHPLQHLQHP3IOLFKWHQNDWDORJIU,QKDEHULQQHQXQG,QKDEHUYRQ%HZLO
OLJXQJHQYRUGDVVGLH(PSIlQJHULQQHQRGHU(PSIlQJHU[HQRJHQHU7UDQVSODQWDWHUHJHOPlVVLJ
DXI.UDQNKHLWVHUUHJHUXQWHUVXFKWZHUGHQPVVHQ'DVVHOEHJLOWJHPlVV$UW73*DXFKIU
GDV]XWUDQVSODQWLHUHQGHWLHULVFKH0DWHULDO'|UU6II
1DFKIROJHQGZLUGJHQDXHU]XHU|UWHUQVHLQREGLH7UDQVSODQWDWLRQWLHULVFKHU2UJDQH*HZHEH
RGHU=HOOHQZHOFKHPLWKLOIHYRQ*HQRPH(GLWLQJJHQHWLVFKYHUlQGHUWZXUGHQQDFKGHQJHOWHQ
GHQ%HVWLPPXQJHQGHV73*VRZLHGHU;HQR9]XJHODVVHQZHUGHQNDQQ=XXQWHUVFKHLGHQLVW
ZLHGHUXPGLH$QZHQGXQJLP5DKPHQNOLQLVFKHU6WXGLHQYRQMHQHULQ6WDQGDUGEHKDQGOXQJHQ
 $QZHQGXQJLP5DKPHQNOLQLVFKHU6WXGLHQ
'LH;HQR9 UHJHOW LQ$UW  ELV  GLH IU GLH %HZLOOLJXQJ NOLQLVFKHU 9HUVXFKHPDVVJHEOLFKHQ
9RUDXVVHW]XQJHQ1HEHQGHQLQ$UW$EV;HQR9JHQDQQWHQDOOJHPHLQHQ9RUDXVVHW]XQJHQ
JLOWIUJHQWHFKQLVFKYHUlQGHUWHWLHULVFKH2UJDQH*HZHEHXQG=HOOHQDXFK$EVGHUJHQDQQ
WHQ %HVWLPPXQJ'LHVH1RUP EHVDJW GDVV GLH %HZLOOLJXQJ IU HLQHQ NOLQLVFKHQ9HUVXFKPLW
JHQWHFKQLVFKYHUlQGHUWHQWLHULVFKHQ2UJDQHQ*HZHEHQRGHU=HOOHQRGHUGDUDXVKHUJHVWHOOWHQ
7UDQVSODQWDWSURGXNWHQHUWHLOWZLUGZHQQGLH4XDOLWlW XQGGLH ELRORJLVFKH6LFKHUKHLW GHU JHQ
WHFKQLVFKYHUlQGHUWHQ.|USHUVXEVWDQ]HQRGHU3URGXNWHJHJHQEHUGHU9HUVXFKVSHUVRQVRZLH
IU 0HQVFK 7LHU XQG 8PZHOW JHZlKUOHLVWHW VLQG hEHUGLHV EHGDUI HV PLW 5FNVLFKW DXI GHQ
6FKXW]GHU8PZHOWXQGGHQLQGLUHNWHQ6FKXW]GHV0HQVFKHQ$UW$EVOLWDXQGE;HQR9
GHU=XVWLPPXQJGXUFKGDV%XQGHVDPWIU8PZHOW8PK\SHUDNXWH$EVWRVVXQJVUHDNWLRQHQ]X
YHUKLQGHUQZHUGHQ*HQPDQLSXODWLRQHQYRQ WLHULVFKHQ2UJDQHQ UHJHOPlVVLJHUIRUGHUOLFKVHLQ
6FKZHL]HULVFKHU%XQGHVUDWD6VLHKHGD]XDXFK.DSLWHOLQVEHVRQGHUH$EVFKQLWW
LQGLHVHP%DQG
$UW$EV;HQR9PXVV]XGHPLP/LFKWHYRQ$UW$EV73*EHWUDFKWHWZHUGHQ'LHVH
%HVWLPPXQJYHUODQJWGDVVHLQ ,QIHNWLRQVULVLNR IUGLH%HY|ONHUXQJPLWKRKHU:DKUVFKHLQOLFK
NHLWDXVJHVFKORVVHQLVWOLWD=XGHPPXVVHLQWKHUDSHXWLVFKHU1XW]HQHUZDUWHWZHUGHQN|Q
QHQOLWEGLHHUIRUGHUOLFKHQIDFKOLFKHQXQGEHWULHEOLFKHQ9RUDXVVHW]XQJHQPVVHQHUIOOWVHLQ
OLWFXQGHLQJHHLJQHWHV4XDOLWlWVVLFKHUXQJVV\VWHPPXVVYRUKDQGHQVHLQOLWG
,P+LQEOLFNDXIGDVEHLGHUhEHUWUDJXQJWLHULVFKHU2UJDQHJHVWHLJHUWH,QIHNWLRQVULVLNRLVWIUDJ
OLFK ZHOFKHU 1DFKZHLV HUEUDFKW ZHUGHQ PXVV GDPLW GLHVHV ,QIHNWLRQVULVLNR DOV ©PLW KRKHU
:DKUVFKHLQOLFKNHLWDXVJHVFKORVVHQªJLOW*HQRPH(GLWLQJYHUVSULFKWLQGLHVHP=XVDPPHQKDQJ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

QXQPHKUEHVRQGHUH)RUWVFKULWWH LQGHP7UDQVSODQWDWHGHUDUWYHUlQGHUWZHUGHQN|QQWHQGDVV
VLH IU GHQ0HQVFKHQ HLQ JHULQJHUHV ,QIHNWLRQVULVLNR EHUJHQ'LHVHV =LHO N|QQWH HWZD GXUFK
JH]LHOWHV 8QVFKlGOLFKPDFKHQ HQGRJHQHU 5HWURYLUHQ GHUHQ (UELQIRUPDWLRQHQ LP*HQRP YRQ
/HEHZHVHQHQWKDOWHQVHLQN|QQHQHUUHLFKWZHUGHQVLHKH.DSLWHO$EVFKQLWW
/DXW%RWVFKDIWGHV6FKZHL]HULVFKHQ%XQGHVUDWV]XP7UDQVSODQWDWLRQVJHVHW]PXVVGHU1DFK
ZHLVGDIUGDVVHLQ ,QIHNWLRQVULVLNR IUGLH%HY|ONHUXQJPLWKRKHU:DKUVFKHLQOLFKNHLWDXVJH
VFKORVVHQZHUGHQNDQQXQWHU$QZHQGXQJQHXVWHQ:LVVHQVHUEUDFKWZHUGHQ6FKZHL]HULVFKHU
%XQGHVUDWD6'LH%RWVFKDIW IKUW MHGRFKZHLWHUDXVGDVVGLHhEHUWUDJXQJRGHU
(QWVWHKXQJHLQHU,QIHNWLRQMHGHQIDOOVQLFKWYROOVWlQGLJDXVJHVFKORVVHQZHUGHQN|QQHZHVKDOE
9HUVXFKHZHOFKHHLQHhEHUWUDJXQJWLHULVFKHU2UJDQH*HZHEHRGHU=HOOHQDXIGHQ0HQVFKHQ
YRUVHKHQQXUXQWHU(UZDUWXQJHLQHVWKHUDSHXWLVFKHQ1XW]HQVEHZLOOLJWZHUGHQVROOWHQ(VZLUG
KLHUPLWHLQH$EZlJXQJYRUJHQRPPHQEHLZHOFKHUGHU]XHUZDUWHQGH1XW]HQK|KHU]XJHZLFK
WHQLVWDOVGLHQLFKWJDQ]DXVVFKOLHVVEDUHQ5LVLNHQ$OV%HLVSLHOIUHLQHQHQWVSUHFKHQGHQ1XW
]HQQDFKZHLV ZLUG YRUJHVFKODJHQ GDVV GDV hEHUOHEHQ XQG GLH DGlTXDWH )XQNWLRQ GHU JH
SODQWHQhEHUWUDJXQJ EHL HLQHU7LHUVSH]LHV ]% YRP6FKZHLQ DXI HLQHQ QLFKWPHQVFKOLFKHQ
3ULPDWHQDXIJH]HLJWZHUGHQPVVWH 6FKZHL]HULVFKHU%XQGHVUDWD6*HQDXHUH
$XVIKUXQJHQLQVEHVRQGHUH]XP0DVVVWDEIUGHQ1DFKZHLVHLQHUPLWKRKHU:DKUVFKHLQOLFK
NHLWIHKOHQGHQ,QIHNWLRQVJHIDKUVLQGLQGHU%RWVFKDIWQLFKWYRUKDQGHQ
8PGLH GDUDQ DQVFKOLHVVHQGH)UDJH ]X EHDQWZRUWHQZDV HLQHP WKHUDSHXWLVFKHQ1XW]HQ HQW
VSULFKWPXVVHLQ%OLFNDXIGLHDOOJHPHLQH=ZHFNEHVWLPPXQJGHU7UDQVSODQWDWLRQVPHGL]LQHUIRO
JHQ:LHGHU%XQGHVUDW LP=XVDPPHQKDQJPLWGHU;HQRWUDQVSODQWDWLRQ LP5DKPHQNOLQLVFKHU
6WXGLHQDXVIKUWVROOWHGLHVHNHLQHPUHLQNRVPHWLVFKHQ=ZHFNIROJHQ6FKZHL]HULVFKHU%XQGHV
UDWD6©%HLGHU7UDQVSODQWDWLRQZHUGHQ LUUHYHUVLEHOJHVFKlGLJWH2UJDQH*HZHEH
RGHU =HOOHQ GXUFK IXQNWLRQLHUHQGH HUVHW]Wª 6FKZHL]HULVFKHU %XQGHVUDW D 6  7UDQV
SODQWLHUW ZUGHQ 2UJDQH ZLH +HU] 1LHUH /HEHU /XQJH %DXFKVSHLFKHOGUVH XQG 'QQGDUP
*HZHEH ZLH $XJHQKRUQKlXWH +DXW *HIlVVH .QRFKHQ .QRUSHO VRZLH =HOOHQ ZLH %OXW
VWDPP]HOOHQXQG,QVHO]HOOHQGHU%DXFKVSHLFKHOGUVH6FKZHL]HULVFKHU%XQGHVUDWD6
(VOLHJWGHPQDFKQDKH]XEHVWLPPHQGDVVEHLVSLHOVZHLVHHLQH1LHUHQWUDQVSODQWDWLRQ]XNHLQHP
DQGHUHQDOV]XHLQHPWKHUDSHXWLVFKHQ=ZHFNHUIROJHQVROO$QGHUV]XEHXUWHLOHQZlUHGHPQDFK
HWZDHLQH9HUMQJXQJVNXUIUGDV(UVFKHLQXQJVELOGGXUFK%OXWVWDPP]HOOHQ)RUVFKHQGHDQGHU
8QLYHUVLW\RI&DOLIRUQLDLQ6DQ)UDQFLVFRKDEHQHWZDHQWGHFNWZLHVLHPLW%OXWVWDPP]HOOHQMXQJHU
7LHUH GHPGHJHQHUDWLYHQ$EEDX YRQ0lXVHQHQWJHJHQZLUNHQ N|QQHQ /XWWHURWWL 'DEHL
ZXUGHQ ]ZDU YRUUDQJLJ GLH NRJQLWLYHQ )lKLJNHLWHQ GHU 7LHUH YHUEHVVHUW GRFK DXFK GLHV NDQQ
XQWHU8PVWlQGHQDOVQLFKWPHKUWKHUDSHXWLVFKVRQGHUQDOV(QKDQFHPHQWEHWUDFKWHWZHUGHQ
(LQH$UEHLWVJUXSSH GHU$NDGHPLHQ GHU:LVVHQVFKDIWHQ 6FKZHL] ZHOFKH VLFK YRQ  ELV
LQ=XVDPPHQDUEHLWPLWGHU7$6:,66VRZLHGHU1DWLRQDOHQ(WKLNNRPPLVVLRQLP%HUHLFK
+XPDQPHGL]LQ GHU 7KHPDWLN GHV ©+XPDQ (QKDQFHPHQWª ]XZDQGWH OLHVV MHGRFK JHUDGH LQ
%H]XJ DXI GLH )ULVFK]HOOWKHUDSLH LQ HLQHPGXUFK GLH6FKZHL]HULVFKH$NDGHPLH GHU0HGL]LQL
VFKHQ:LVVHQVFKDIWHQUHDOLVLHUWHQ%HULFKWYHUODXWHQGDVVVLFKGLH%HPKXQJGLHHLJHQH3HU
VRQ N|USHUOLFK XQG SV\FKLVFK ]X YHUEHVVHUQ GLUHNW PLW GHU$EZHQGXQJ HPSIXQGHQHQ /HLGV
RGHU SRWHQ]LHOOHU %HGURKXQJ YHUNQSIHQ OLHVVH (QKDQFHPHQW$QJHERWH GHU0HGL]LQ N|QQHQ
JHPlVVGLHVHP%HULFKW MHQDFK/HVHDUWGHVKDOEJHQDXVR]XU9HUPLQGHUXQJRGHU9HUKLQGH
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

UXQJYRQ/HLGEHLWUDJHQZLHGLHKHUN|PPOLFKHUZHLVHDQHUNDQQWHQ WKHUDSHXWLVFKHQ$QJHERWH
(LQHNODUH*UHQ]]LHKXQJHUZHLVWVLFK LQVRZHLWDOVVFKZLHULJ 5LW]PDQQ66SULFKW
PDQGHU%HKDQGOXQJGHQ WKHUDSHXWLVFKHQ1XW]HQDEEOHLEHQ]XGHPQRFKDQGHUH%HLVSLHOH
HWZDGLHDQJHVSURFKHQH9HUEHVVHUXQJJHLVWLJHU)lKLJNHLWHQEHLZHOFKHUGLH*UHQ]H]ZLVFKHQ
7KHUDSLH XQG(QKDQFHPHQW QRFKZHQLJHU NODU EHVWLPPEDU VHLQGUIWH'XUFK7HFKQLNHQZLH
&5,635&DVNDQQGLH7KHPDWLNGDGXUFKDQ%ULVDQ]JHZLQQHQ GDVV9RUKDEHQZHOFKHELV
DQKLQDOVXQUHDOLVLHUEDUJDOWHQNQIWLJQLFKWPHKUDEZHJLJHUVFKHLQHQ
=XVDPPHQIDVVHQG ZLUG GHPQDFK IU HLQH ;HQRWUDQVSODQWDWLRQ LP 5DKPHQ HLQHU NOLQLVFKHQ
6WXGLHGHU1DFKZHLV]XHUEULQJHQVHLQGDVVHLQ,QIHNWLRQVULVLNRIUGLH%HY|ONHUXQJPLWKRKHU
:DKUVFKHLQOLFKNHLW DXVJHVFKORVVHQ ZHUGHQ NDQQ 'HU 7DWVDFKH GDVV GLH hEHUWUDJXQJ RGHU
(QWVWHKXQJHLQHU ,QIHNWLRQQLFKWYROONRPPHQDXVJHVFKORVVHQZHUGHQNDQQVROOGDPLWEHJHJ
QHWZHUGHQ GDVV GDV HQWVSUHFKHQGH5LVLNR LPPHUKLQ QLFKW ]X HLQHPEORVVHQ NRVPHWLVFKHQ
=ZHFNLQ.DXIJHQRPPHQZHUGHQVROO$OOHUGLQJVN|QQWHVLFKGLH*UHQ]]LHKXQJ]ZLVFKHQWKH
UDSHXWLVFKHP1XW]HQXQG(QKDQFHPHQWRGHUNRVPHWLVFKHQ=ZHFNHQLQ=XNXQIWSUREOHPDWLVFK
JHVWDOWHQ
 $QZHQGXQJLP5DKPHQYRQ6WDQGDUGEHKDQGOXQJHQ
'LH9RUDXVVHW]XQJHQIUGLH(UWHLOXQJHLQHU%HZLOOLJXQJIUHLQH;HQRWUDQVSODQWDWLRQ LP5DK
PHQHLQHU6WDQGDUGEHKDQGOXQJVLQG LQGHQ$UWELV;HQR9JHUHJHOW ,P*HJHQVDW]]XU
$QZHQGXQJLP5DKPHQHLQHVNOLQLVFKHQ9HUVXFKHVZLUGIUHLQH6WDQGDUGEHKDQGOXQJJHPlVV
$UW$EV OLWD73*GHU1DFKZHLVYHUODQJWGDVVHLQ ,QIHNWLRQVULVLNR IUGLH%HY|ONHUXQJ
QLFKWQXUPLWKRKHU:DKUVFKHLQOLFKNHLWVRQGHUQJHQHUHOODXVJHVFKORVVHQLVW'DEHLLVWZLHEHL
NOLQLVFKHQ9HUVXFKHQZLHGHUXPDXIGDVQHXVWH:LVVHQDE]XVWHOOHQ6FKZHL]HULVFKHU%XQGHV
UDWD6(LQH(PSIHKOXQJGHV(XURSDUDWHV]XU;HQRWUDQVSODQWDWLRQKlOWIHVWGDVV
DXVVHUKDOEGHUNOLQLVFKHQ)RUVFKXQJHLQH;HQRWUDQVSODQWDWLRQQXUGDQQEHZLOOLJWZHUGHQVROOWH
ZHQQ JHPlVV GHQ LQWHUQDWLRQDO DQHUNDQQWHQZLVVHQVFKDIWOLFKHQ1RUPHQ JHQJHQG %HZHLVH
GDIUHUEUDFKWZHUGHQN|QQHQGDVVNHLQ5LVLNRIUGLH%HY|ONHUXQJLQVEHVRQGHUHNHLQ,QIHN
WLRQVULVLNREHVWHKWXQGHLQ WKHUDSHXWLVFKHU1XW]HQQDFKJHZLHVHQ LVW (XURSDUDW$UW
$EVOLW,XQG,,'HU(XURSDUDWHUOlVVW(PSIHKOXQJHQGLHVHU$UWHUJlQ]HQG]XGHQ=XVDW]
SURWRNROOHQ ]XU %LRPHGL]LQNRQYHQWLRQ %0.ZHOFKH IU GLH6FKZHL] Y|ONHUUHFKWOLFKH*HO
WXQJKDW%FKOHU	0LFKHO6
(LQWKHUDSHXWLVFKHU1XW]HQPXVVLP8QWHUVFKLHG]XPNOLQLVFKHQ9HUVXFKIROJOLFKQLFKWQXU]X
HUZDUWHQVRQGHUQQDFKJHZLHVHQVHLQ$UW$EVOLWE73*%HWUHIIHQGGLHIDFKOLFKHQXQG
EHWULHEOLFKHQ9RUDXVVHW]XQJHQVRZLHGHQ%HGDUIQDFKHLQHP4XDOLWlWVVLFKHUXQJVV\VWHPYHU
ZHLVW$UW$EVOLWF73*DXIGLH9RUDXVVHW]XQJHQIUGLH%HZLOOLJXQJGHVNOLQLVFKHQ9HU
VXFKV

=XVDW]SURWRNROO]XPhEHUHLQNRPPHQ]XP6FKXW]GHU0HQVFKHQUHFKWHXQGGHU0HQVFKHQZUGHLP+LQEOLFNDXIGLH
$QZHQGXQJ YRQ%LRORJLH XQG0HGL]LQ EHU GDV9HUERW GHV.ORQHQV YRQPHQVFKOLFKHQ/HEHZHVHQ YRP -DQXDU
6(91U=XVDW]SURWRNROO]XPhEHUHLQNRPPHQEHU0HQVFKHQUHFKWHXQG%LRPHGL]LQEH]JOLFKGHU7UDQV
SODQWDWLRQ YRQPHQVFKOLFKHQ2UJDQHQ XQG*HZHEH YRP0DL 6(91U  =XVDW]SURWRNROO ]XPhEHUHLQ
NRPPHQEHU0HQVFKHQUHFKWHXQG%LRPHGL]LQEHWUHIIHQGELRPHGL]LQLVFKH)RUVFKXQJYRP-DQXDU6(91U
 =XVDW]SURWRNROO ]XU .RQYHQWLRQ EHU 0HQVFKHQUHFKWH XQG %LRPHGL]LQ EHWUHIIHQG GHU *HQWHVWV ]X JHVXQGKHLW
OLFKHQ=ZHFNHQYRP1RYHPEHU6(91U
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

,QVHLQHU%RWVFKDIW OHJWHGHU%XQGHVUDWVHLQH MHGHQIDOOV]XP=HLWSXQNWGHV*HVHW]HVHUODVVHV
GHP6WDQGGHU:LVVHQVFKDIWHQWVSUHFKHQGH$XIIDVVXQJGDUGDVVHLQ ,QIHNWLRQVULVLNR IUGLH
%HY|ONHUXQJ DOOHQIDOOV EHL EHVWLPPWHQ*HZHEHQ RGHU =HOOHQ DXVJHVFKORVVHQ ZHUGHQ N|QQH
6FKZHL]HULVFKHU%XQGHVUDW D6 'HPJHJHQEHU LVW LQ]ZLVFKHQ YRUVWHOOEDU GDVV
PLWWHOV*HQRPH(GLWLQJRGHUlKQOLFKHU0HWKRGHQHLQ,QIHNWLRQVULVLNRWDWVlFKOLFKHOLPLQLHUWZHU
GHQ N|QQWH VLHKH.DSLWHO $EVFKQLWW  LQ GLHVHP%DQG(LQHJHZLVVH6SDQQXQJ OlVVW
VLFKLQGHQ$XVVDJHQGHU%RWVFKDIW]XP73*LQVRZHLWDXVPDFKHQDOVLP=XVDPPHQKDQJPLW
GHPYHUODQJWHQ1DFKZHLVHLQHVWKHUDSHXWLVFKHQ1XW]HQVQRFKYHUODXWHWZLUGGDVVHLQVROFKHU
YHUODQJWZHUGHZHLOQXUXQWHUGLHVHU9RUDXVVHW]XQJHLQOHW]WOLFKQLHYROOVWlQGLJDXVVFKOLHVVED
UHV 5HVWULVLNR HLQHU ,QIHNWLRQ LQ .DXI JHQRPPHQZHUGHQ VROOWH 6FKZHL]HULVFKHU %XQGHVUDW
D6'DV*HVHW]VLHKWDOVRGHQ$XVVFKOXVVHLQHV5LVLNRVYRUZHOFKHVJOHLFK]HLWLJ
LP5DKPHQHLQHV5HVWULVLNRV DQDQGHUHU6WHOOH YRUEHKDOWHQEOHLEW'LH ,QNDXIQDKPHEHGLQJW
HLQHQ QDFKJHZLHVHQHQ WKHUDSHXWLVFKHQ1XW]HQ )UDJOLFK EOHLEW RE HLQ QDFKZHLVOLFKHU WKHUD
SHXWLVFKHU1XW]HQ GDV ,QIHNWLRQVULVLNR IU (PSIDQJHQGH XQG%HY|ONHUXQJ UHFKWIHUWLJHQ NDQQ
'|UU69RUDOOHPLVW]XIUDJHQZRULQGHU8QWHUVFKLHG]XUZHQLJHUZHLWJHKHQGHQ
9RUDXVVHW]XQJQDFK$UW$EVOLWD73*EHVWHKW
%HWUHIIHQG GDV ,QIHNWLRQVULVLNR NDQQ IROJHQGH .DVNDGH HUVWHOOW ZHUGHQ )U GHQ (UKDOW HLQHU
%HZLOOLJXQJ IU HLQH ;HQRWUDQVSODQWDWLRQ LP 5DKPHQ HLQHV NOLQLVFKHQ 9HUVXFKHV ZLUG GHU
1DFKZHLVYRUDXVJHVHW]WGDVVHLQ,QIHNWLRQVULVLNR©PLWKRKHU:DKUVFKHLQOLFKNHLWDXVJHVFKORV
VHQªLVW)UHLQH6WDQGDUGEHKDQGOXQJPXVVHLQVROFKHVKLQJHJHQDOVJHQHUHOO©DXVJHVFKORV
VHQª JHOWHQ ©$XVJHVFKORVVHQª VWHOOW LP =XVDPPHQKDQJ PLW GHU %HZLOOLJXQJVSIOLFKW MHGRFK
NHLQ)DNWXPGDUVRQGHUQOHGLJOLFKHLQHQRUPDWLYH$QQDKPHZHOFKHYRQHQWVSUHFKHQGHQ%H
OHJHQJHVWW]WZHUGHQVROO
8PJDQJPLW5HVWULVLNHQ±$QZHQGXQJGHV9RUVRUJHSULQ]LSV
1LFKW*HJHQVWDQGGHV%HZLOOLJXQJVYHUIDKUHQVNDQQGHPQDFKHLQ WDWVlFKOLFKHV5HVWULVLNRVHLQ
ZHOFKHV DOV XQYRUKHUVHKEDU JLOW XQG IDNWLVFK VHOEVW GDQQ QLFKW DXVJHVFKORVVHQ ZHUGHQ NDQQ
ZHQQGLH9HUZLUNOLFKXQJHLQHUEHVWLPPWHQ*HIDKUDOV©DXVJHVFKORVVHQªJLOW)UQLFKWHUNHQQED
UH 5LVLNHQ LVW HV DXV KDIWSIOLFKWUHFKWOLFKHU 3HUVSHNWLYH LQVRZHLW QDKHOLHJHQG QDFK JHOWHQGHP
5HFKW 6SH]LDOWDWEHVWlQGHLP6LQQHHLQHU*HIlKUGXQJVKDIWXQJ]XHQWZHUIHQ=HFK6
%HL GHU WDWVlFKOLFKHQ 9HUZLUNOLFKXQJ HLQHV 5HVWULVLNRV NlPHQ GDQQ HQWVSUHFKHQGH 3ULQ]LSLHQ
lKQOLFK GHQMHQLJHQ GHU XPZHOWUHFKWOLFKHQ 9RUVRUJH RGHU GHV 9HUXUVDFKHUSULQ]LSV ]XU$QZHQ
GXQJ
$UW73*VWDWXLHUWGLHVEH]JOLFKEHUHLWVYHUVFKLHGHQH3IOLFKWHQDQZHOFKH%HZLOOLJXQJVLQ
KDEHULQQHQXQGLQKDEHUJHEXQGHQVLQG%HLVSLHOVZHLVHZHUGHQGLHVHQDFK$UW OLW I73*
DQJHKDOWHQ EHL HLQHU )HVWVWHOOXQJ GLH IU GHQ 6FKXW] GHU *HVXQGKHLW GHU %HY|ONHUXQJ YRQ
%HGHXWXQJVHLQN|QQWHXQYHU]JOLFKDOOHQRWZHQGLJHQ0DVVQDKPHQ]XWUHIIHQXQGGLH]XVWlQ
GLJHQ%HK|UGHQVRIRUW]XLQIRUPLHUHQ=XGHPNDQQGHU%XQGHVUDWQDFK$UWOLWD73*]XP
6FKXW]SRWHQ]LHOO*HVFKlGLJWHU6LFKHUVWHOOXQJVPDVVQDKPHQIHVWOHJHQLQGHPHU]%HQWVSUH
FKHQGH+DIWSIOLFKWYHUVLFKHUXQJHQYRUVFKUHLEWYJODXFK$UWOLWEXQGF73*,P6LQQHGHV
9HUXUVDFKHUSULQ]LSV KDW GHU *HVHW]JHEHU ]XGHP IHVWJHKDOWHQ GDVV GLH 9HUXUVDFKHQGHQ GLH
.RVWHQ IU0DVVQDKPHQWUDJHQPVVHQZHOFKHGLH]XVWlQGLJHQ%HK|UGHQ]X WUHIIHQKlWWHQ
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

XP HLQ ,QIHNWLRQVULVLNR IU GLH %HY|ONHUXQJ DE]XZHKUHQ RGHU ]X YHUPLQGHUQ RGHU XP GXUFK
,QIHNWLRQHQHQWVWDQGHQH6FKlGHQIHVW]XVWHOOHQRGHU]XEHVHLWLJHQ$UWOLWDXQGE73*$OV
9HUXUVDFKHU RGHU 9HUXUVDFKHULQ ZLUG LQ GHU 5HJHO GHU %HZLOOLJXQJVLQKDEHU RGHU GLH %HZLOOL
JXQJVLQKDEHULQKHUDQ]X]LHKHQVHLQ+lIHOLQ0OOHU	8KOPDQQ5]
,QGHU6FKZHL]ZXUGHGDV9RUVRUJHSULQ]LSXUVSUQJOLFKDOVXPZHOWUHFKWOLFKHV/HLWSULQ]LSHLQJH
IKUW5LSSH6I'HU*UXQGVDW]GHV9RUVRUJHSULQ]LSVZHOFKHUHEHQVRZLHGDV9HU
XUVDFKHUSULQ]LSLQ$UW$EV%9YHUDQNHUW LVW ILQGHWQLFKWQXUZHLWHUH(UZlKQXQJLP8P
ZHOWVFKXW]JHVHW]VLHKHGD]X$UW$EVVRZLH$UW$EV86*VRQGHUQ±XQGGLHVLVW
JHUDGHLP=XVDPPHQKDQJQHXHUELRWHFKQRORJLVFKHU9HUIDKUHQYRQ%HGHXWXQJ±DXFKLPYRQ
GHU6FKZHL] UDWLIL]LHUWHQ3URWRNROOYRQ&DUWDJHQD$UW&DUWDJHQD3URWRNROO%HLGHU$XVDU
EHLWXQJGHV*HQWHFKQLNJHVHW]HVZXUGHGDV9RUVRUJHVRZLHGDV9HUXUVDFKHUSULQ]LSVFKOLHVV
OLFKJHPlVV%HULFKWGHU.RPPLVVLRQIU:LVVHQVFKDIW%LOGXQJXQG.XOWXU6IDXV
GHP8PZHOWUHFKWEHUQRPPHQ
0LWGHU5DWLIL]LHUXQJGHV3URWRNROOVYRQ&DUWDJHQDDN]HSWLHUWGLH6FKZHL]DOOHUGLQJVHLQ9RU
VRUJHSULQ]LSZHOFKHV LP+LQEOLFNDXIGHQ8PJDQJPLW8QJHZLVVKHLWEHUGDVMHQLJHGHV8P
ZHOWVFKXW]JHVHW]HV KLQDXVJHKW 5LSSH  6  I :|UWOLFK EHVWLPPW GDV 3URWRNROO YRQ
&DUWDJHQDIROJHQGHV=LHO©,P(LQNODQJPLWGHP9RUVRUJHSULQ]LSLQ*UXQGVDW]GHU(UNOlUXQJ
YRQ5LREHU8PZHOWXQG(QWZLFNOXQJ]LHOWGLHVHV3URWRNROOGDUDXIDE]XU6LFKHUVWHOOXQJHLQHV
DQJHPHVVHQHQ6FKXW]QLYHDXVEHLGHUVLFKHUHQ:HLWHUJDEH+DQGKDEXQJXQG9HUZHQGXQJGHU
GXUFKPRGHUQH%LRWHFKQRORJLHKHUYRUJHEUDFKWHQOHEHQGHQYHUlQGHUWHQ2UJDQLVPHQGLHQDFK
WHLOLJH$XVZLUNXQJHQDXIGLH(UKDOWXQJXQGQDFKKDOWLJH1XW]XQJGHUELRORJLVFKHQ9LHOIDOWKDEHQ
N|QQHQEHL]XWUDJHQZREHLDXFK5LVLNHQ IUGLHPHQVFKOLFKH*HVXQGKHLW]XEHUFNVLFKWLJHQ
VLQGXQGHLQ6FKZHUSXQNWDXIGHUJUHQ]EHUVFKUHLWHQGHQ9HUEULQJXQJOLHJWª$UW&DUWDJHQD
3URWRNROO
'LHVHJHVHW]OLFKHQ*UXQGODJHQELOGHQVRPLWGLHPDVVJHEHQGHQUHFKWOLFKHQ9RUDXVVHW]XQJHQ
XPLP6LQQHGHV9HUXUVDFKHUVRZLHGHV9RUVRUJHSULQ]LSVDXFKGHQPLWGHU;HQRWUDQVSODQWD
WLRQ YHUEXQGHQHQ 5HVWULVLNHQ ]X EHJHJQHQ 'HU WHFKQLVFKH )RUWVFKULWW N|QQWH GD]X IKUHQ
GDVVDXVVLFKHUKHLWVWHFKQLVFKHQ$VSHNWHQNQIWLJQLFKWQXU%HZLOOLJXQJHQIUGLH7UDQVSODQWD
WLRQYRQWLHULVFKHQ=HOOHQXQG*HZHEHQHUWHLOWZHUGHQN|QQHQVRQGHUQDXFKIUGLH7UDQVSODQ
WDWLRQJDQ]HUWLHULVFKHU2UJDQH,QZLHZHLWHLQHQJYHUVWDQGHQHV9RUVRUJHSULQ]LSPLWGHQGDPLW
P|JOLFKHQ$QZHQGXQJHQ YRQ*HQRPH (GLWLQJ9HUIDKUHQ LQ (LQNODQJ ]X EULQJHQ LVW ZLUG ]X
GLVNXWLHUHQVHLQ
;HQRWUDQVSODQWDWLRQ8OWLPD5DWLRRGHU0LWWHOGHUHUVWHQ:DKO"
'LH %HZLOOLJXQJVYRUDXVVHW]XQJHQ IU 6WDQGDUGEHKDQGOXQJHQ VRZLH IU NOLQLVFKH 9HUVXFKH
ZHUGHQYRQ$UWUHVS$UW;HQR9NRQNUHWLVLHUW$UW;HQR9VWHOOWGDEHLIUNOLQLVFKH9HU
VXFKHSULPlUDXIGLH4XDOLILNDWLRQHQXQG6DFKNHQQWQLVVHGHUPLWZLUNHQGHQ)DFKSHUVRQHQDE
,P =XVDPPHQKDQJ PLW JHQWHFKQLVFK YHUlQGHUWHQ WLHULVFKHQ 2UJDQHQ *HZHEHQ XQG =HOOHQ
JHOWHQ]XVlW]OLFKH9RUDXVVHW]XQJHQZHOFKHDXFK$UW$EV OLW$XQGE;HQR9 IU6WDQ
GDUGEHKDQGOXQJHQDXI LGHQWLVFKH:HLVHZLHGHUJHEHQ:LHGHUXP LVWGLH5HGHYRQHLQHU*H
ZlKUOHLVWXQJGHU©ELRORJLVFKHQ6LFKHUKHLWª$UW$EVOLW$;HQR9
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

(LQHZHLWHUH9RUDXVVHW]XQJ IU6WDQGDUGEHKDQGOXQJHQ ILQGHWVLFK LQ$UW$EV OLW&;H
QR9ZRQDFKGHU(PSIlQJHULQRGHUGHP(PSIlQJHUNHLQHDQGHUHWKHUDSHXWLVFKH0HWKRGHYRQ
YHUJOHLFKEDUHP1XW]HQ]XU9HUIJXQJVWHKHQGDUI)UDJOLFKLVWLQGLHVHU+LQVLFKWREHLQH$OOR
WUDQVSODQWDWLRQWURW]EHVRQGHUHU8PVWlQGHZLH]%ODQJHQ:DUWHOLVWHQDOV0HWKRGHYRQYHU
JOHLFKEDUHP1XW]HQJHOWHQNDQQ,P-DKUVLQGLQGHU6FKZHL]GHU3DWLHQWLQQHQXQG
3DWLHQWHQ ZlKUHQG GHU :DUWH]HLW DXI HLQH +HU] /XQJHQ /HEHU 1LHUHQ 3DQNUHDV RGHU
'QQGDUPVSHQGHYHUVWRUEHQ6ZLVVWUDQVSODQW61DFK$QJDEHQGHV%XQGHVDPWHV
IU*HVXQGKHLWEHWUXJGHU$QWHLOGHU6WUHLFKXQJHQYRQGHU:DUWHOLVWHDXIJUXQGYRU]HLWLJHQ7R
GHVGHU3DWLHQWLQQHQXQG3DWLHQWHQ LPVHOEHQ-DKU UXQG %XQGHVDPW IU*HVXQGKHLW
%$*E
=LHOGHU(UP|JOLFKXQJYRQ;HQRWUDQVSODQWDWLRQHQZlUHVFKOLHVVOLFKXQWHUDQGHUHPGHP0DQ
JHO DQPHQVFKOLFKHQ6SHQGHURUJDQHQEHJHJQHQ ]X N|QQHQ '|UU 6 9DOORWWRQ	
:HLEHO  6  6ROOWH GLH 0HWKRGH WDWVlFKOLFK IU 6WDQGDUGEHKDQGOXQJHQ WDXJOLFK
ZHUGHQPVVWHJHNOlUWZHUGHQREVLHLQGHP=XVDPPHQKDQJMHZHLOVQXUDOV8OWLPD5DWLR]XU
$QZHQGXQJNRPPHQ N|QQWH )UDJOLFK LVW DOVR REGLH;HQRWUDQVSODQWDWLRQ HUVW QDFK YHUJHE
OLFKHQ:DUWHQDXIHLQSDVVHQGHV$OORWUDQVSODQWDWLQIUDJHNRPPHQVROOWHRGHUEHUHLWVYRQYRUQ
KHUHLQDOV$OWHUQDWLYHHLQVHW]EDUZlUH
'HU1DFKZHLVGHUIHKOHQGHQ$OWHUQDWLYHZLUGUHFKWOLFKYRUDXVJHVHW]WZHLOQDFKGHPELVKHULJHQ
6WDQGGHU:LVVHQVFKDIWHLQH,QIHNWLRQJHUDGHEHL;HQRWUDQVSODQWDWLRQHQQLFKWDXVJHVFKORVVHQ
ZHUGHQ NDQQ XQG VRPLW HLQH$OORWUDQVSODQWDWLRQ ELVODQJ GLH EHVVHUH2SWLRQ GDUVWHOOW*UXQG
VlW]OLFK VROOWH GHP]XIROJH GLH ZHQLJHU ULVLNREHKDIWHWH 0HWKRGH ]XU $QZHQGXQJ NRPPHQ
6FKZHL]HULVFKHU%XQGHVUDW6'LH)RUVFKXQJXP*HQRPH(GLWLQJZLUG]HLJHQRE
WLHULVFKH2UJDQHHLQVWGHUDUWSUlSDULHUWZHUGHQN|QQHQGDVVVLHEHLGHUhEHUWUDJXQJIUGHQ
0HQVFKHQHLQJHULQJHUHV5LVLNRDOVGLH$OORWUDQVSODQWDWLRQRGHUDQGHUH$OWHUQDWLYHQGDUVWHOOHQ
:lUHGHPVRN|QQWHGHU1DFKZHLVHLQHV0DQJHOVDQYHUJOHLFKVZHLVHZLUNVDPHUHQ0HWKRGHQ
JHUDGHLQ$QEHWUDFKWODQJHU:DUWHIULVWHQIUPHQVFKOLFKH6SHQGHURUJDQHZRKOLQGHQPHLVWHQ
)lOOHQHUEUDFKWZHUGHQ
3IOLFKWHQQDFK(PSIDQJHLQHV;HQRJUDIWV
,P=HLFKHQGHV,QIHNWLRQVVFKXW]HVVWHKWXQWHUDQGHUHPDXFKGLHLQ$UWOLWD73*YHUDQNHU
WH3IOLFKWGLH(PSIlQJHULQRGHUGHQ(PSIlQJHUGHV7UDQVSODQWDWVUHJHOPlVVLJXQGODQJIULVWLJ
DXI .UDQNKHLWVHUUHJHU RGHU HQWVSUHFKHQGH +LQZHLVH ]X XQWHUVXFKHQ 'LHVH 3IOLFKW EHWULIIW
VFKOLHVVOLFK QLFKW QXU %HZLOOLJXQJVLQKDEHULQQHQ XQG %HZLOOLJXQJVLQKDEHU VRQGHUQ DXFK GLH
(PSIDQJHQGHQYRQ7UDQVSODQWDWHQVHOEVW'HUHQ3IOLFKWHQZHUGHQIUGHQNOLQLVFKHQ9HUVXFK
LQ$UWII;HQR9XQGIUGLH6WDQGDUGEHKDQGOXQJHQLQGHQ$UWII;HQR9NRQNUHWLVLHUW%H
VRQGHUVDXJHQIlOOLJHUVFKHLQWGLHVHXPIDVVHQGH9HUSIOLFKWXQJLQ$UW$EVOLWE;HQR9ZR
QDFKGLH(PSIDQJHQGHQEHUGLH1RWZHQGLJNHLW OHEHQVODQJHUPHGL]LQLVFKHU8QWHUVXFKXQJLP
6LQQHGHV,QIRUPHGFRQVHQW3ULQ]LSV'|UU6LQIRUPLHUWZHUGHQPVVHQ=XGHP
ZLUGHLQH3IOLFKWVWDWXLHUWQHXH.RQWDNWSHUVRQHQGHU(PSIlQJHULQRGHUGHV(PSIlQJHUVGHP
%HZLOOLJXQJVLQKDEHQGHQVRIRUW]XPHOGHQ$UW$EVOLWF;HQR9

6LHKHHEHQIDOOV$UW$EV;HQR93IOLFKWGHU%HZLOOLJXQJVLQKDEHULQRGHUGHV%HZLOOLJXQJVLQKDEHUVGHQ(PSIDQ
JHQGHQUHJHOPlVVLJPHGL]LQLVFK]XXQWHUVXFKHQ
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

'LHVHYHUSIOLFKWHQGH=XVWLPPXQJ]XOHEHQVODQJHQ8QWHUVXFKXQJHQN|QQWHMHGRFKDOVOHEHQV
ODQJH)UHLKHLWVEHVFKUlQNXQJDXIJHIDVVWZHUGHQ(LQH:LGHUUXIVP|JOLFKNHLW LVW QLFKWYRUJHVH
KHQZDVLP:LGHUVSUXFK]XP,QIRUPHGFRQVHQW3ULQ]LSVWHKW'|UU6.RPPWGHU
7UDQVSODQWDWHPSIlQJHU RGHU GLH 7UDQVSODQWDWHPSIlQJHULQ GHU 3IOLFKW ]XU 1DFKXQWHUVXFKXQJ
QLFKWRGHUQXUXQJHQJHQGQDFKIHKOHQHQWVSUHFKHQGH6DQNWLRQVRGHU+DIWXQJVP|JOLFKNHLWHQ
'|UU6*lEHHVVROFKHPVVWHQGLHVHZLHGHUXPZRKODOV(LQJULIIHLQGLHSHUV|Q
OLFKH)UHLKHLW XQGN|USHUOLFKH8QYHUVHKUWKHLW JHZHUWHWZHUGHQ6ROOWHGLH;HQRWUDQVSODQWDWLRQ
DOV7KHUDSLHLQIROJHYHUEHVVHUWHU7HFKQLNXQGP|JOLFKHU+XPDQLVLHUXQJGHU7UDQVSODQWDWHWDW
VlFKOLFKPDVVHQWDXJOLFKZHUGHQN|QQWHGLHV LQ IHUQHU=XNXQIWXQGPLWDXVUHLFKHQGHQ/DQJ
]HLWHUIDKUXQJHQP|JOLFKHUZHLVHDXFKGDV%HGUIQLVQDFK OHEHQVODQJHQ1DFKXQWHUVXFKXQJHQ
PLQGHUQ %LV GDKLQ VROOWH GLH 0|JOLFKNHLW GHU ;HQRWUDQVSODQWDWLRQ LP /LFKWH GHV ,QIRUPHG
FRQVHQW-3ULQ]LSVQRFKPDOVJHQDXHUEHWUDFKWHWZHUGHQ
(LQZHLWHUHV3UREOHPGHUSUDNWLVFKHQ+DQGKDEXQJEHVWHKW LP=XVDPPHQKDQJPLWGHU7DWVD
FKH GDVV QLFKW QXU GHU7UDQVSODQWDWHPSIDQJHQGHQ VHOEVW YRQ SRWHQ]LHOOHQ5LVLNHQ EHWURIIHQ
VHLQN|QQHQ*HPlVV$UW;HQR9VLQGQHEHQSULPlUHQDXFKVHNXQGlUH.RQWDNWSHUVRQHQ]X
LQIRUPLHUHQXQGXPHLQHVFKULIWOLFKH%HVWlWLJXQJGHU,QIRUPDWLRQ]XHUVXFKHQ.RQWDNWSHUVRQHQ
VLQGJHPlVV$UW$EVOLWE;HQR9GLHMHQLJHQ3HUVRQHQZHOFKHGLUHNWRGHULQGLUHNWPLW.|U
SHUIOVVLJNHLWHQ GHV 7UDQVSODQWDWHPSIlQJHUV LQ %HUKUXQJ NRPPHQ ZLH ]% ,QWLPSDUWQHU
RGHUSDUWQHULQQHQRGHUPHGL]LQLVFKHV3HUVRQDO8PHLQH%HZLOOLJXQJIUGLH;HQRWUDQVSODQWD
WLRQ]XHUKDOWHQPXVVDOVRQDFK$UW$EV;HQR9GHU1DFKZHLVHUEUDFKWZHUGHQGDVVDXFK
.RQWDNWSHUVRQHQEHUGLHPLWGHU7UDQVSODQWDWLRQYHUEXQGHQHQ0DVVQDKPHQXQG9HUKDOWHQV
UHJHOXQJHQ LQIRUPLHUWZXUGHQ ]% LP=XVDPPHQKDQJPLW5LVLNHQEHLP8PIDQJPLWELRORJL
VFKHQ3UREHQ
2IIHQEOHLEWGDEHLIUHLOLFKGLH)UDJHZLHHLQH'XUFKVHW]XQJGLHVHU5HJHOXQJSUDNWLVFKJHOLQJHQ
VROO'LH$Q]DKODQ.RQWDNWSHUVRQHQNDQQVFKQHOOXQEHUVFKDXEDUZHUGHQZHLWHUIKUHQG'|UU
6 'D VHLW (LQIKUXQJ GHV73* VRZLH GHU;HQR9 LQ GHU6FKZHL] QRFK NHLQ WLH
ULVFKHV2UJDQDXIHLQHQ0HQVFKHQEHUWUDJHQZXUGHKDEHQVLFKGLH)UDJHQQDFKGHUSUDN
WLVFKHQ 'XUFKIKUEDUNHLW GHV DQJHVSURFKHQHQ 5HJHOZHUNHV QRFK QLFKW DXIJHGUlQJW 6ROOWH
MHGRFKHWZDPLW*HQRPH(GLWLQJGLHHUIROJUHLFKH9RUQDKPHYRQ;HQRWUDQVSODQWDWLRQHQ LQHU
UHLFKEDUH1lKHUFNHQVROOWHQGLH%HVWLPPXQJHQGHU;HQR9QRFKPDOVDQDO\VLHUWXQGJHJH
EHQHQIDOOVEHUDUEHLWHWZHUGHQ
 +DIWXQJ
(LQHVSH]LILVFKH+DIWXQJVUHJHOIUGLH9RUQDKPHYRQ;HQRWUDQVSODQWDWLRQHQRGHUIUGLH+HU
VWHOOXQJYRQ7UDQVSODQWDWHQJLEWHVQLFKW=XP=XJHNRPPHQGHVKDOEGLHDOOJHPHLQHQ5HFKWV
QRUPHQ LQVEHVRQGHUHSULYDWUHFKWOLFKH$QVSUXFKVJUXQGODJHQ(LQHJHVRQGHUWH9HUVLFKHUXQJV
SIOLFKW UHVSHNWLYH HLQH 6LFKHUVWHOOXQJ GHU /HLVWXQJ LP )DOOH HLQHU +DIWSIOLFKW LVW KLQJHJHQ
JHPlVV$UW$EVXQG;HQR9DXVGUFNOLFKIUGLH;HQRWUDQVSODQWDWLRQVRZLHIUGLH$E
JDEH HQWVSUHFKHQGHU 7UDQVSODQWDWH DQ 'ULWWH YRUJHVHKHQ 6FKZHL]HULVFKH *HVHOOVFKDIW IU
+DIWSIOLFKWXQG9HUVLFKHUXQJVUHFKW±6*+956
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

73*XQG*7*
$UW 73*VFKUHLEWHLQH6LFKHUVWHOOXQJGHU+DIWSIOLFKW ]XP6FKXW]HJHVFKlGLJWHU3HUVRQHQ
IHVW$OVVLFKHU]XVWHOOHQGH6XPPHVLHKW$UW;HQR9HLQHQ%HWUDJYRQ0LOOLRQHQ)UDQNHQ
YRU0DQJHOVHLQVFKOlJLJHU(UIDKUXQJHQLVWGDVWDWVlFKOLFKH6FKlGLJXQJVSRWHQ]LDOGHU]HLWQRFK
QLFKWDEVFKlW]EDU
'LH6XPPHZXUGHDXVGLHVHP*UXQGHEHQVRKRFKDQJHVHW]WZLHIUGHQ8PJDQJPLWJHQWHFK
QLVFK YHUlQGHUWHQ SDWKRJHQHQ RGHU JHELHWVIUHPGHQ2UJDQLVPHQ LQ JHVFKORVVHQHQ 6\VWHPHQ
YJO$UW $EV  (69 RGHU LQ GHU 8PZHOW YJO$UW $EV  )U69 'LH 6LFKHUVWHOOXQJV
SIOLFKWHQGHUHQWVSUHFKHQGHQ9HURUGQXQJHQEH]LHKHQVLFKDXIGDV*HQWHFKQLNJHVHW]*7*
%HLGXUFK*HQRPH(GLWLQJYHUlQGHUWHQWLHULVFKHQ7UDQVSODQWDWHQHUJLEWVLFKGLH%HVRQGHUKHLW
GDVVHVVLFKGDPLWXPJHQWHFKQLVFKYHUlQGHUWH2UJDQH*HZHEHRGHU=HOOHQKDQGHOWZHOFKH
JOHLFK]HLWLJ ]XP =ZHFNH GHU ;HQRWUDQVSODQWDWLRQ YHUZHQGHW ZHUGHQ N|QQHQ ,Q GLHVHU 9HU
ZHQGXQJVLQGVLHZLHGHUXPGHQ+DIWXQJVQRUPHQYRQ73*XQG;HQR9XQWHUVWHOOW'DV6FKlGL
JXQJVSRWHQ]LDO LVWGDEHL LQ]ZHLHUOHL+LQVLFKWQLFKWHLQVFKlW]EDU ]XPHLQHQZHLOHVVLFKXP
JHQWHFKQLVFKYHUlQGHUWH2UJDQLVPHQKDQGHOW]XPDQGHUHQZHLOGLHVHIU;HQRWUDQVSODQWDWLR
QHQHLQJHVHW]WZHUGHQ
:HU2UJDQH*HZHEHRGHU=HOOHQQDFKIROJHQG©2UJDQHªJHQWHFKQLVFKYHUlQGHUWXQWHUOLHJW
JUXQGVlW]OLFKGHP*7*GHVVHQ$QZHQGEDUNHLWVLFKDXV$UW$EVL9P$UW$EV*7*
HUJLEW*HPlVV$UW$EV*7*KDIWHWIU6FKlGHQGLHEHLP8PJDQJZHJHQGHU9HUlQGH
UXQJGHVJHQHWLVFKHQ0DWHULDOVHQWVWHKHQZHUDOVEHZLOOLJXQJVRGHUPHOGHSIOLFKWLJH3HUVRQ
PLW JHQWHFKQLVFK YHUlQGHUWHQ 2UJDQLVPHQ LP JHVFKORVVHQHQ 6\VWHP XPJHKW VROFKH 2UJD
QLVPHQLP9HUVXFKIUHLVHW]WRGHUVLHXQHUODXEW LQ9HUNHKUEULQJW%H]RJHQDXIGLH;HQRWUDQV
SODQWDWLRQN|QQWHDXFKGLH9RUQDKPHGHU7UDQVSODQWDWLRQDOVVROFKHGHQ8PJDQJPLWJHQWHFK
QLVFKYHUlQGHUWHQ2UJDQLVPHQGDUVWHOOHQ
'HUMHQLJH%HZLOOLJXQJVLQKDEHUZHOFKHUGHQ2UJDQLVPXVOHGLJOLFKJHQWHFKQLVFKYHUlQGHUWZlUH
]XQlFKVWGHP*7*XQWHUVWHOOW$OOHUGLQJVEHVWLPPW$UW;HQR9HLQH6LFKHUVWHOOXQJVSIOLFKW]XU
'HFNXQJIU6FKlGHQIU MHGH3HUVRQGLH2UJDQH]XP=ZHFNHHLQHU7UDQVSODQWDWLRQDQ'ULWWH
DEJLEW 'LH 6LFKHUVWHOOXQJVSIOLFKW LVW ]ZDU NHLQH +DIWXQJVQRUP 6LH WUlJW DEHU GHP 8PVWDQG
5HFKQXQJGDVVLQGHU3UD[LVEHLGHU9RUQDKPHYRQ;HQRWUDQVSODQWDWLRQHQPHKUHUH$NWHXULQQHQ
XQG$NWHXUHLQYROYLHUWVHLQN|QQHQ$XVQDKPHQGDYRQELOGHQ.RQVWHOODWLRQHQLQGHQHQGLHJHQ
WHFKQLVFKH©2SHUDWLRQªGDVVWHULOH+DOWHQGHU7LHUHVRZLHGLHhEHUWUDJXQJDXIGHQ0HQVFKHQ
YRQ GHUVHOEHQ UHFKWOLFKHQ7UlJHUVFKDIW GXUFKJHIKUW ZUGHQ ,P hEULJHQZHUGHQ MHGRFK )lOOH
VROLGDULVFKHU+DIWXQJ]XHUZDUWHQVHLQ'LH]XPLQGHVW IUGHQ6FKDGHQVDXVJOHLFKLP,QQHQYHU
KlOWQLVHQWVFKHLGHQGH)UDJHREGLH6FKlGLJXQJDXIGLHJHQWHFKQLVFKH9HUlQGHUXQJGHU2UJDQH
RGHUGLH7UDQVSODQWDWLRQVHOEVW]XUFN]XIKUHQ LVWPVVWH LP(LQ]HOIDOODXIGHQ± LQGHUDUWLJHQ
+DIWXQJVNRQVWHOODWLRQHQVFKZLHULJHQ±1DFKZHLVGHV.DXVDO]XVDPPHQKDQJVHLQJHKHQ

(UOlXWHUQGHU%HULFKW;HQRWUDQVSODQWDWLRQVYHURUGQXQJ6FKZHL]HULVFKHU%XQGHVUDW6ZHOFKHUGDUDXIKLQ
ZHLVWGDVVVLFKGLH6XPPHDXIJUXQGGHVlKQOLFKXQJHZLVVHQ6FKlGLJXQJVSRWHQ]LDOVDQGHUHQWVSUHFKHQGHQ5HJH
OXQJEHUGHQ8PJDQJPLW2UJDQLVPHQLQJHVFKORVVHQHQ6\VWHPHQE]ZLQGHU8PZHOWRULHQWLHUHPLW9HUZHLVDXIGLH
(LQVFKOLHVVXQJVYHURUGQXQJ(69VRZLHGLH)UHLVHW]XQJVYHURUGQXQJ)U69]XP*DQ]HQ'|UU6
 'LH6LFKHUVWHOOXQJYRQ0LOOLRQHQ)UDQNHQEHWUHIIHQG$UW$EVOLWD)U69UHVS$UW$EVOLWD(69
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

9RUGHP+LQWHUJUXQGGLHVHU3UREOHPODJHUHLFKHQGLHJHVHW]JHEHULVFKHQ9HUVXFKHHLQDGlTXD
WHV +DIWXQJVUHJLPH ]X HQWZLFNHOQ EHUHLWV ZHLW ]XUFN %HL (LQIKUXQJ GHU ;HQRWUDQVSODQWD
WLRQVYHURUGQXQJVWHOOWHVLFKGLH)UDJHQDFKHLQHP%HGDUIDQHQWVSUHFKHQGHQ+DIWXQJVQRUPHQ
,P)DOOHHLQHU6FKlGLJXQJDOOHLQDXIGLHDOOJHPHLQHQSULYDWUHFKWOLFKHQ0DVVVWlEHLP6LQQHYRQ
$UW 2EOLJDWLRQHQUHFKW 25 DE]XVWHOOHQZXUGHQDFKGHU%RWVFKDIW GHV%XQGHVUDWHV ]XP
7UDQVSODQWDWLRQVJHVHW]YRP6HSWHPEHUIUXQJHQJHQGHUDFKWHWZHLOHLQ9HUVFKXO
GHQZRKOVHOWHQQDFKJHZLHVHQZHUGHQN|QQH,P+LQEOLFNDXIGLHJUDYLHUHQGHQ5LVLNHQZUGH
GLHVHU$QVDW] ]X ZHQLJ 6FKXW] ELHWHQ$XFK$UW  25ZXUGH DOV XQJHQJHQGH +DIWXQJV
JUXQGODJHEHWUDFKWHW'HU9RUHQWZXUIGHV73*VDK IU;HQRWUDQVSODQWDWLRQHQQRFKHLQH*H
IlKUGXQJVKDIWXQJYRU6FKZHL]HULVFKHU%XQGHVUDWD6
$XIHLQHVROFKHVSH]LHOOH LP73*YHUDQNHUWH*HIlKUGXQJVKDIWXQJZXUGH MHGRFK LPZHLWHUHQ
*HVHW]JHEXQJVYHUIDKUHQ YHU]LFKWHW YJO : )HOOPDQQ  %HJUQGHW ZXUGH GLHV GDPLW
GDVVQDFKGDPDOLJHU5HFKWVODJHGLH*HIlKUGXQJVKDIWXQJGHV8PZHOWVFKXW]JHVHW]HV IUGHQ
8PJDQJPLW SDWKRJHQHQRGHUJHQWHFKQLVFK YHUlQGHUWHQ2UJDQLVPHQ JUXQGVlW]OLFKDXFKDXI
GLH;HQRWUDQVSODQWDWLRQDQZHQGEDUZDU*HlQGHUWZXUGHQ LQGHU)ROJHKLQJHJHQGLH%HVWLP
PXQJHQ]XU3URGXNWHKDIWSIOLFKW
*HPlVV GHP ]X JOHLFKHU =HLW ]XU 'LVNXVVLRQ VWHKHQGHQ (QWZXUI ]XP 8PZHOWVFKXW]JHVHW]
VROOWH JUXQGVlW]OLFK DXFK GLH WUDQVSODQWLHUHQGHbU]WLQ RGHU GHU WUDQVSODQWLHUHQGH$U]W KDIWHQ
'LHVZXUGHLQGHU%RWVFKDIWGHV%XQGHVUDWHV]XP7UDQVSODQWDWLRQVJHVHW]YRP6HSWHPEHU
DOVVDFKJHUHFKWEH]HLFKQHW0LW$UWD$EV86*VROOWHHLQHDOOJHPHLQH*HIlKUGXQJV
KDIWXQJVQRUP IU%HWULHEHXQG$QODJHQHLQJHIKUWZHUGHQ LQGHQHQPLWJHQWHFKQLVFKYHUlQ
GHUWHQRGHUSDWKRJHQHQ2UJDQLVPHQXPJHJDQJHQZLUG$OV+DIWXQJVYRUDXVVHW]XQJZXUGHGLH
9HUZLUNOLFKXQJ HLQHU YRQ HQWVSUHFKHQGHQ2UJDQLVPHQ DXVJHKHQGHQ*HIDKU EH]HLFKQHW %HL
JHQWHFKQLVFKYHUlQGHUWHQ2UJDQLVPHQEHVWHKHGLHW\SLVFKH*HIDKUGDULQGDVVVRYHUlQGHUWH
(LJHQVFKDIWHQ VLFK HUQHXW YHUlQGHUQ ZUGHQ PLW 9HUZHLV DXI GLH ,QVWDELOLWlW GHU (UEHLJHQ
VFKDIWHQ RGHU DXI DQGHUH 2UJDQLVPHQ EHUWUDJHQ ZUGHQ *HQWUDQVIHU XQG GDGXUFK HLQ
6FKDGHQHQWVWHKH6FKZHL]HULVFKHU%XQGHVUDW6I
$QVWHOOHHLQHUbQGHUXQJGHV86*KDWWHGLHVWlQGHUlWOLFKH.RPPLVVLRQLP$QVFKOXVVEHVFKORV
VHQYRQGHPYRP%XQGHVUDWHLQJHVFKODJHQHQ:HJGLH/FNHQLQGHU5HFKWVHW]XQJGHUDXV
VHUKXPDQHQ*HQWHFKQRORJLHLP5DKPHQGHV86*]XVFKOLHVVHQDE]XZHLFKHQXQGHLQVSH]L
HOOHVHLQKHLWOLFKHV*HQWHFKQLNJHVHW]]XVFKDIIHQ.RPPLVVLRQIU:LVVHQVFKDIW%LOGXQJXQG
.XOWXU6 I+DIWXQJVEHVWLPPXQJHQ ILQGHQVLFKKHXWHVRPLW LP*7*VRZLH LP3UR
GXNWHKDIWSIOLFKWJHVHW] 3U+*:DVGLH+DIWSIOLFKWUHJHOXQJHQEHWULIIW IROJWH GLH VWlQGHUlWOLFKH
.RPPLVVLRQ LP:HVHQWOLFKHQ MHGRFKGHUYRP%XQGHVUDW LQVHLQHU%RWVFKDIWYRUJH]HLFKQHWHQ
/LQLH 'LHVH HQWVSULFKW HLQHU YHUVWlUNWHQ XPZHOWUHFKWOLFKHQ *HIlKUGXQJVKDIWXQJ IU $QODJHQ
XQG %HWULHEH LQ GHQHQ PLW JHQWHFKQLVFK YHUlQGHUWHQ 2UJDQLVPHQ XPJHJDQJHQ ZLUG $XFK
ZXUGHJHPlVVGHPVWlQGHUlWOLFKHQ%HULFKWGDV9RUVRUJHXQGGDV9HUXUVDFKHUSULQ]LSDXVGHP
8PZHOWVFKXW]JHVHW] EHUQRPPHQ .RPPLVVLRQ IU:LVVHQVFKDIW %LOGXQJ XQG .XOWXU 
6II$OV]HQWUDOH+DIWXQJVUHJHOXQJVROOLP)ROJHQGHQGLH+DIWXQJQDFK3U+*HUOlXWHUWZHU
GHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

+DIWXQJQDFK3U+*
'LH+DIWXQJQDFK$UW3U+*VHW]WYLHUKDIWXQJVEHJUQGHQGH0HUNPDOHYRUDXVZHOFKHYRQ
GHUJHVFKlGLJWHQ6HLWHGDU]XWXQVLQG6FKDGHQ IHKOHUKDIWHV3URGXNW.DXVDO]XVDPPHQKDQJ
]ZLVFKHQ3URGXNWIHKOHUXQGHLQJHWUHWHQHP6FKDGHQVRZLH+HUVWHOOHUHLJHQVFKDIWHQGHUSRWHQ
]LHOOKDIWSIOLFKWLJHQ3HUVRQ:)HOOPDQQ5]]X$UW3U+*'|UU	3DGUXWW5]
$OV6FKlGHQLP6LQQHGHV3U+*JHOWHQQDFK$UW$EVOLWDXQGE3U+*LQHUVWHU/LQLH
6FKlGLJXQJHQYRQ3HUVRQHQXQWHUEHVWLPPWHQ%HGLQJXQJHQDEHUDXFK6DFKVFKlGHQ
+DIWXQJVYHUDQWZRUWOLFK VLQG GLH +HUVWHOOHQGHQ $UW  3U+* +LHU VWHOOW VLFK GLH )UDJH ZHU
+HUVWHOOHQGH LP6LQQHGHV3U+*V VHLQ N|QQHQ =XPHLQHQ NRPPHQDOV+HUVWHOOHQGH LQ%H
WUDFKWZHOFKHHLQ3URGXNW]%JHQWHFKQLVFKYHUlQGHUQ]XPDQGHUHQN|QQWHHV]ZHFNPlVVLJ
VHLQEHUHLWVGLHMHQLJHQHLQHU+DIWXQJ]XXQWHUVWHOOHQGLHGDV9HUIDKUHQGD]XHQWZLFNHOWRGHU
YHUEHVVHUWKDEHQPLWKLQGLH:HUN]HXJH]XUJHQWHFKQLVFKHQ9HUlQGHUXQJ OLHIHUQ)UDJOLFK LVW
IHUQHUZHULP=XVDPPHQKDQJPLWGHU=FKWXQJYRQ7LHUHQLP6LQQHYRQ$UW3U+*DOV+HU
VWHOOHQGHJHOWHQ
'LH%RWVFKDIWGHV%XQGHVUDWHVHQWKlOWGLHVEH]JOLFKHLQHQNODUVWHOOHQGHQ+LQZHLVGDVVJHQ
WHFKQLVFKYHUlQGHUWH;HQRWUDQVSODQWDWH]ZHLIHOORVDOV3URGXNWH LP6LQQHYRQ$UW3U+*]X
TXDOLIL]LHUHQVLQG6FKZHL]HULVFKHU%XQGHVUDWD6$XFKPHQVFKOLFKH2UJDQHZHU
GHQQDFK$EWUHQQXQJYRP.|USHU]X3URGXNWHQLPDQJHIKUWHQ6LQQH'DEHLPXVVHLQH+DI
WXQJ GHU 6SHQGHQGHQ DOV ©+HUVWHOOHQGHª DOV DXVJHVFKORVVHQ JHOWHQ ZHLWHUIKUHQG: )HOO
PDQQ6$OOHUGLQJVPVVWHHLQ3URGXNWLP6LQQHGHV3URGXNWHVLFKHUKHLWVJHVHW]HV
DXFK©YHUZHQGXQJVEHUHLWªVHLQXPDOVVROFKHVXQGQLFKWDOVUHLQHU5RKVWRII]XJHOWHQ3IHQ
QLQJHU 6 %KOHU 6 )UDJOLFK LVW REGLHV LP=XVDPPHQKDQJPLW GHU
;HQRWUDQVSODQWDWLRQQLFKWHUVWQDFKJHQHWLVFKHU9HUlQGHUXQJGHVWLHULVFKHQ6XEVWUDWHVGHU)DOO
ZlUH8PGLH+HUVWHOOHQGHQIXQNWLRQLQQH]XKDEHQUHLFKWHVQDFK$UW$EVOLWD3U+*DXV
OHGLJOLFK HLQHQ*UXQGVWRII IU HLQ 3URGXNW KHU]XVWHOOHQ ,Q GHU /HKUH ZLUG LQVRZHLW YHUWUHWHQ
GDVVEHLVSLHOVZHLVHEHUHLWVGLH%HWUHLEHQGHQHLQHU6FKZHLQH]XFKWZHOFKHGLH7LHUH]XPVSl
WHUHQ =ZHFNH GHU 7UDQVSODQWDWLRQ DXI]LHKHQ DOV +HUVWHOOHQGH JHOWHQ VROOHQ '|UU 	 3DGUXWW
5]
'HPJHJHQEHUPXVV MHGRFK GDQDFK JHIUDJW ZHUGHQ RE DXFK GLHMHQLJHQ +HUVWHOOHQGH VLQG
ZHOFKHOHGLJOLFKHLQH9HUlQGHUXQJGHVWLHULVFKHQ*HQRPVYHUDQODVVWKDEHQZlKUHQGGDVGHU
DUW YHUlQGHUWH 7LHU HUVW HLQHQ HQWVSUHFKHQGHQ ©5RKVWRIIª DOV ;HQRJUDIW ]X SURGX]LHUHQ YHU
PDJ$OOHQIDOOVN|QQWHQ©*HQRPFKLUXUJHQªXQG©*HQRPFKLUXUJLQQHQªKLHUDOVGLH©+HUVWHOOHQ
GHQHLQHV*UXQGVWRIIHVªLP6LQQHYRQ$UW$EVOLWD3U+*DQ]XVHKHQVHLQ
*HPlVV 3URGXNWHVLFKHUKHLWVJHVHW] 3U6* ZHUGHQ GLH 3URGXNWH LQ]ZLVFKHQ HLQKHLWOLFK DE
GHP=HLWSXQNWGHV ,QYHUNHKUEULQJHQVXQGQLFKWHUVWQDFKGHU9HUDUEHLWXQJHUIDVVW %RWVFKDIW
3URGXNWVLFKHUKHLWVJHVHW]6'DPLWKDIWHQRKQHKLQEHUHLWVGLH*UXQGVWRIIKHUVWHO
OHQGHQ

 9JOHQWVSUHFKHQGGLH(83URGXNWVLFKHUKHLWVULFKWOLQLH(*
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

)U GLH EHKDQGHOQGHQ bU]WLQQHQ RGHU bU]WH PVVWH KLQJHJHQ JHOWHQ GDVV VLH RKQH HLJHQH
9HUlQGHUXQJGHV7UDQVSODQWDWVQLFKW+HUVWHOOHQGH LP6LQQHGHV3U+*VLQG:UGHHLQH(LQ
ELQGXQJLQGLH+DIWXQJHUIROJHQPVVWHQbU]WLQQHQXQGbU]WHGDV7UDQVSODQWDWXQPLWWHOEDUYRU
GHU7UDQVSODQWDWLRQHLJHQKlQGLJHLQ OHW]WHV0DO DXI SDWKRJHQH(UUHJHU WHVWHQ DQGHUKLHU]X
HUIRUGHUOLFKHQ)lKLJNHLWGHU&KLUXUJLQQHQXQG&KLUXUJHQZLUGJH]ZHLIHOW'|UU	3DGUXWW
5]
$UW$EVOLWH3U+*OHJWIUGLH+HUVWHOOHUKDIWXQJZHLWHUIHVWGDVV+HUVWHOOHQGHDXVQDKPV
ZHLVHGDQQQLFKWKDIWHQZHQQVLHQDFKZHLVHQGDVVGHU)HKOHUQDFKGHP6WDQGGHU:LVVHQ
VFKDIWXQG7HFKQLNLP=HLWSXQNWLQGHPGDV3URGXNWLQ9HUNHKUJHEUDFKWZXUGHQLFKWHUNDQQW
ZHUGHQNRQQWH$EZHLFKHQGGDYRQEHVWLPPW$UW$EVELV3U+*MHGRFKGDVVGLH+DIWXQJV
DXVQDKPHQQDFK$UW$EV3U+*QLFKWIUWLHULVFKH2UJDQH*HZHEHRGHU=HOOHQRGHUGDU
DXV KHUJHVWHOOWH 7UDQVSODQWDWSURGXNWH GLH ]XU 7UDQVSODQWDWLRQ DXI GHQ 0HQVFKHQ EHVWLPPW
VLQGJHOWHQ6ROOWHVLFKWDWVlFKOLFKHLQ5LVLNRLP=XVDPPHQKDQJPLWHLQHU;HQRWUDQVSODQWDWLRQ
YHUZLUNOLFKHQ ZlUHQ *HVFKlGLJWH GHQQRFK PLW GHP 1DFKZHLV GHV .DXVDO]XVDPPHQKDQJV
NRQIURQWLHUW'LHVHUGUIWHQLFKW]XOHW]WDXFKDXIJUXQGGHU.RPELQDWLRQGHU0HWKRGHQGHU;H
QRWUDQVSODQWDWLRQ XQG YRUDXVJHKHQGHQ JHQWHFKQLVFKHQ0DVVQDKPHQPHLVW VFKZLHULJ QDFK
]XYROO]LHKHQVHLQ:)HOOPDQQ6=XYHUPXWHQLVWGDEHLGDVVHLQHQWVSUHFKHQGHU
1DFKZHLVLP)DOOHHLQHU$QZHQGXQJYRQ0HWKRGHQGHV*HQRPH(GLWLQJVQRFKVFKZLHULJHU]X
HUEULQJHQVHLQZLUG,VWHLQHJHQHWLVFKH9HUlQGHUXQJQLFKWPHKUQDFKZHLVEDUGUIWHHVNDXP
QRFKP|JOLFKHUVFKHLQHQHLQHQHQWVSUHFKHQGHQ+DIWXQJV]XVDPPHQKDQJGDU]XWXQ
'DVV LPKDIWXQJVUHFKWOLFKHQ=XVDPPHQKDQJEHUHLWV GLH6FKZLHULJNHLW EHVWHKHQ NDQQ HLQHQ
QDWUOLFKHQ.DXVDO]XVDPPHQKDQJQDFK]XZHLVHQLVWLPhEULJHQDEHUNHLQH6RQGHUSUREOHPDWLN
GHU ;HQRWUDQVSODQWDWLRQ (LQH 9RUEHUHLWXQJ GHU EHWUHIIHQGHQ 2UJDQH =HOOHQ RGHU *HZHEH
PLWKLOIHYRQ*HQRPH(GLWLQJN|QQWHP|JOLFKHUZHLVHGDV6FKlGLJXQJVSRWHQ]LDOVROFKHU8QWHU
IDQJHQYHUULQJHUQ$OOHUGLQJVN|QQWHGLHVDXFKGD]XEHLWUDJHQGDVVVLFKGLH1DFKYHUIROJEDU
NHLWYRQ8UVDFKHQIUSRWHQ]LHOOH6FKlGHQQRFKVFKZLHULJHUJHVWDOWHW
(LQHZHLWHUH)UDJHLP=XVDPPHQKDQJPLW*HQRPH(GLWLQJEHWULIIWGLH'HILQLWLRQGHVIHKOHUKDI
WHQ3URGXNWHV,P=XVDPPHQKDQJPLWGHU;HQRWUDQVSODQWDWLRQZLUGEHLVSLHOVZHLVHYRQHLQHP
IHKOHUKDIWHQ3URGXNWJHVSURFKHQZHQQHLQ2UJDQPLWSDWKRJHQHQ(UUHJHUQEHVLHGHOWLVW'|UU
	3DGUXWW5](VLVWGDYRQDXV]XJHKHQGDVVDXFKHLQPLVVOXQJHQHU(LQJULIIPLWWHOV
*HQRPH(GLWLQJ9HUIDKUHQ]%GXUFKXQYRUKHUJHVHKHQH2II7DUJHW(IIHNWH]XHLQHPIHKOHU
KDIWHQ3URGXNWIKUHQN|QQWH(LQ)HKOYHUKDOWHQGHU+HUVWHOOHQGHQLVW]XU%HJUQGXQJGHU+DI
WXQJQLFKWHUIRUGHUOLFK
'LHEHVFKULHEHQHQ+DIWXQJVNRQVWHOODWLRQHQZHUGHQGXUFKGDV6WDDWVKDIWXQJVUHFKW IU|IIHQW
OLFKUHFKWOLFKH %HKDQGOXQJVV]HQDULHQ XQG GDPLW YHUEXQGHQH 6FKDGHQHUVDW]IRUGHUXQJHQ HU
JlQ]HQGJHUHJHOW6RZHLW LQGLHVHP=XVDPPHQKDQJVWDDWOLFKH$NWHXULQQHQXQG$NWHXUH WlWLJ
ZHUGHQZLH]XP%HLVSLHObU]WLQQHQXQGbU]WHLQ|IIHQWOLFKHQ6SLWlOHUQRGHU)RUVFKXQJVLQVWLWX
WLRQHQ N|QQHQ JHJHEHQHQIDOOV VSH]LDOJHVHW]OLFKH 6WDDWVKDIWXQJVUHJHOXQJHQ DXI NDQWRQDOHU
(EHQHDQZHQGEDUVHLQ,PhEULJHQLVW$UW$EV25]XEHDFKWHQ$XVGLHVHU1RUPIROJWLP
8PNHKUVFKOXVVGDVVGDV'HOLNWVUHFKWQDFK$UWII25VXEVLGLlUDQZHQGEDULVWVRZHLWHLQ
.DQWRQNHLQHHLJHQHQ+DIWXQJVUHJHOXQJHQHUODVVHQKDW*lFKWHU	5WVFKH5]
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'D GLH SULPlUH6WDDWVKDIWXQJ JUXQGVlW]OLFK DOV2UJDQLVDWLRQVKDIWXQJ ]X YHUVWHKHQ LVW 8UWHLO
GHV%*HU&YRP-XOL(NQSIWVLHQLFKWDXVVFKOLHVVOLFKDQHLQLQGLYLGX
HOOHV)HKOYHUKDOWHQYRQHLQ]HOQHQbU]WLQQHQXQGbU]WHQRGHU)RUVFKHQGHQLQLKUHU)XQNWLRQDOV
VWDDWOLFKH2UJDQLVDWLRQVWUlJHULQQHQXQGWUlJHUDQ9LHOPHKUNDQQDXFKGLH9HUQDFKOlVVLJXQJ
YRQ$XIVLFKWVSIOLFKWHQDOV1LFKWHUIOOXQJHLQHU$PWVSIOLFKWGHPYHUDQWZRUWOLFKHQ*HPHLQZHVHQ
DOV*DQ]HP]X]XUHFKQHQVHLQ/DQGROW	+HU]RJ=ZLWWHU6
 *HQWHFKQLNPRUDWRULXPXQG;HQRWUDQVSODQWDWLRQ
1DFK$UW$EV%9 LVWGHU0HQVFKYRU0LVVEUlXFKHQGHU)RUWSIODQ]XQJVPHGL]LQXQG
GHU*HQWHFKQRORJLH]XVFKW]HQ:lKUHQGGLH$QZHQGXQJYRQ*HQWHFKQRORJLHLP$XVVHUKX
PDQEHUHLFKLQGHQ5HJHOXQJVEHUHLFKGHV*7*IlOOWVLQGGLH1RUPHQZHOFKH*HQWHFKQRORJLH
LP+XPDQEHUHLFKEHWUHIIHQLQYHUVFKLHGHQHQ(UODVVHQYHURUWHW'DEHLZLUGGLH$QZHQGEDUNHLW
HLQ]HOQHU$UWLNHOGHV+XPDQIRUVFKXQJVJHVHW]HV+)*DXVGUFNOLFKYRQ$UW$EV;HQR9
IHVWJHVFKULHEHQ (QWVSUHFKHQGH 4XHUYHUZHLVH DXI GDV *7* IHKOHQ GHPJHJHQEHU ZHLWJH
KHQG(LQH$XVQDKPHILQGHWVLFKLQGHU9RUVFKULIWGHV$UW$EVOLWG;HQR9ZHOFKHVLFK
DXI GHQ LP %HZLOOLJXQJVYHUIDKUHQ ]X HUEULQJHQGHQ 1DFKZHLV EH]LHKW GDVV GLH :UGH GHU
.UHDWXUQDFKGHQ$UWXQG*7*QLFKWPLVVDFKWHWZRUGHQLVW:DVGLH.HQQ]HLFKQXQJYRQ
JHQHWLVFK YHUlQGHUWHQ WLHULVFKHQ2UJDQHQ*HZHEHQ RGHU =HOOHQ EHWULIIW OHJW$UW  ;HQR9
IHVW GDVV2UJDQH*HZHEH RGHU =HOOHQ GLH YRQ JHQWHFKQLVFK YHUlQGHUWHQ7LHUHQ VWDPPHQ
RGHUQDFKGHU(QWQDKPHJHQWHFKQLVFKYHUlQGHUWZXUGHQVRZLHGDUDXVKHUJHVWHOOWH7UDQVSODQ
WDWSURGXNWH XQG JHQWHFKQLVFK YHUlQGHUWH 7LHUH DOV 2UJDQTXHOOHQ PLW GHQ:RUWHQ ©JHQWHFK
QLVFKYHUlQGHUWªRGHU©JHQHWLVFKYHUlQGHUWªJHNHQQ]HLFKQHWZHUGHQPVVHQ(LQ9HUZHLVDXI
GLH YHUJOHLFKEDUH DOOHUGLQJVDXVIKUOLFKHUH%HVWLPPXQJGHV$UW *7* LVW GDKHUHEHQIDOOV
HQWEHKUOLFK
,QHLQHPHUOlXWHUQGHQ%HULFKW ]XU;HQR9 LVW VRGDQQNODUVWHOOHQG IHVWJHKDOWHQGDVVJHQWHFK
QLVFK YHUlQGHUWH2UJDQH*HZHEH XQG =HOOHQ DXFK GHP*HQWHFKQLNJHVHW] XQWHUOLHJHQ'HU
%HUHLFKGHU7UDQVSODQWDWLRQJHQWHFKQLVFKYHUlQGHUWHU2UJDQH*HZHEHRGHU=HOOHQZHUGHDEHU
QLFKW YRP *7* JHUHJHOW 9LHOPHKU VROO GDV $XVIKUXQJVUHFKW ]XP 7UDQVSODQWDWLRQVJHVHW]
VHOEVWGLHHQWVSUHFKHQGHQ9RUVFKULIWHQ]XP6FKXW]GHU8PZHOWGDVKHLVVWLQGLUHNWDXFK]XP
6FKXW]GHV0HQVFKHQ EHLQKDOWHQ 6FKZHL]HULVFKHU%XQGHVUDW 6 (V NDQQGDUDXV
JHIROJHUWZHUGHQGDVVGLH%HVWLPPXQJHQ]XU:UGHGHU.UHDWXUGHV*7*DXFK LP=XVDP
PHQKDQJPLWJHQWHFKQLVFKYHUlQGHUWHQWLHULVFKHQ7UDQVSODQWDWHQ$QZHQGXQJILQGHQ'DVJLOW
KLQJHJHQQLFKW IUGLH%HVWLPPXQJHQ]XP6FKXW]HGHU8PZHOWXQGGDPLWDXFKGHUPHQVFK
OLFKHQ*HVXQGKHLW
'DVQDFK$UWD*7*JHOWHQGH*HQWHFKQLNPRUDWRULXPEH]LHKWVLFKGDEHLDXIGDV,QYHUNHKU
EULQJHQYRQJHQWHFKQLVFKYHUlQGHUWHQ3IODQ]HQXQG3IODQ]HQWHLOHQJHQWHFKQLVFKYHUlQGHUWHP
6DDWJXW XQG DQGHUHQ SIODQ]OLFKHQ 9HUPHKUXQJVPDWHULDOLHQ VRZLH JHQWHFKQLVFK YHUlQGHUWHQ
7LHUHQ ]X ODQGZLUWVFKDIWOLFKHQ JDUWHQEDXOLFKHQ RGHUZDOGZLUWVFKDIWOLFKHQ=ZHFNHQ*HQWHFK
QLVFK YHUlQGHUWH;HQRWUDQVSODQWDWH KLQJHJHQZHOFKH VFKOLHVVOLFK NHLQHJHQWHFKQLVFK YHUlQ

6LHKHGD]XLQDQGHUHP=XVDPPHQKDQJGLH%RWVFKDIW]X$UW%9XQG3UlLPSODQWDWLRQVGLDJQRVWLN6FKZHL]HUL
VFKHU%XQGHVUDW
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

GHUWHQ7LHUH ]X ODQGZLUWVFKDIWOLFKHQ JDUWHQEDXOLFKHQRGHUZDOGZLUWVFKDIWOLFKHQ=ZHFNHQGDU
VWHOOHQZHUGHQQDFKGHP*HVHW]HVZRUWODXWQLFKWYRP0RUDWRULXPHUIDVVW
'DEHLGUIWHHVVLFKDXFKQLFKWXPHLQHXQEHDEVLFKWLJWH*HVHW]HVOFNHKDQGHOQ$QDQGHUHU
6WHOOHEH]LHKWVLFKGDV*7*QlPOLFKH[SOL]LWDXIJHQWHFKQLVFKYHUlQGHUWH7LHUHZHOFKHWKHUD
SHXWLVFKHQ=ZHFNHQGLHQHQ6RKlOW$UW*7*IHVWGDVVJHQWHFKQLVFKYHUlQGHUWH:LUEHOWLHUH
QXUIU=ZHFNHGHU)RUVFKXQJ7KHUDSLHXQG'LDJQRVWLNDQ0HQVFKHQRGHU7LHUHQHU]HXJWXQG
LQ9HUNHKUJHEUDFKWZHUGHQGUIHQ6RPLWZlUHGLH=XOlVVLJNHLWGHU%HDUEHLWXQJYRQWLHULVFKHQ
2UJDQHQPLW*HQRPH(GLWLQJ9HUIDKUHQDXFKQLFKWYRQGHU)UDJHDEKlQJLJREGXUFKGLH$Q
ZHQGXQJYRQ*HQRPH(GLWLQJSHU'HILQLWLRQJHQWHFKQLVFKYHUlQGHUWH2UJDQLVPHQHQWVWHKHQ
RGHUQLFKW$UW*7*OLHIHUWGLH/HJLWLPDWLRQ]XUJHQWHFKQLVFKHQ9HUlQGHUXQJYRQ:LUEHOWLHUHQ
]XEHVWLPPWHQ=ZHFNHQDXVGHQ%HUHLFKHQGHU+XPDQXQG9HWHULQlUPHGL]LQ'DV*HQWHFK
QLNPRUDWRULXPZLHGHUXPEH]LHKWVLFKJHPlVV$UWD*7*DXVGUFNOLFKDXIGLH%HUHLFKHGHU
/DQGZLUWVFKDIWGHV*DUWHQEDXVXQGGHU:DOGZLUWVFKDIW
 7LHUUHFKWOLFKH3HUVSHNWLYH
'LH1XW]XQJYRQ7LHUHQDOV2UJDQTXHOOHQGLHJHQWHFKQLVFKPRGLIL]LHUWXQGXQWHUEHVWLPPWHQ
%HGLQJXQJHQ JHKDOWHQ XQG IU VSH]LILVFKH =ZHFNH JHW|WHW ZHUGHQ LVW DXV HWKLVFKHU VLHKH
.DSLWHO$EVFKQLWWXQGUHFKWOLFKHU3HUVSHNWLYHLQ+LQEOLFNDXIGDV7LHUZRKOE]ZGHQ7LHU
VFKXW]]XUHIOHNWLHUHQ
%HZLOOLJXQJVYHUIDKUHQXQGYRUDXVVHW]XQJHQ
$UWGHV7LHUVFKXW]JHVHW]HV76FK*UHJHOWGLH%HZLOOLJXQJVSIOLFKWIUGHQ8PJDQJPLWJHQ
WHFKQLVFK YHUlQGHUWHQ7LHUHQ2EVFKRQ$UW *7* DOV lex specialis HLQH 6SH]LDOQRUP GDU
VWHOOW ZHOFKH GHQ 5HJHOXQJHQ GHV 7LHUYHUVXFKVUHFKWV QDFK 76FK* JUXQGVlW]OLFK YRUJHKW
.UHSSHU6EHQ|WLJWQDFK$UW76FK*HLQHNDQWRQDOH%HZLOOLJXQJZHUJHQWHFK
QLVFKYHUlQGHUWH7LHUH]XP=ZHFNHGHU)RUVFKXQJRGHU7KHUDSLHHU]HXJW]FKWHWKlOWYHU
ZHQGHWRGHUPLWGLHVHQKDQGHOW)UDOOHDQGHUHQ)lOOHZLUGIUGDV%HZLOOLJXQJVYHUIDKUHQDXI
GLH%HVWLPPXQJHQEHU7LHUYHUVXFKHGHV*HQWHFKQLNJHVHW]HVYHUZLHVHQ:HULP=XVDPPHQ
KDQJPLW GHP;HQRWUDQVSODQWDWLRQVYHUIDKUHQ JHQHWLVFK YHUlQGHUWH WLHULVFKH2UJDQH DXI GHQ
0HQVFKHQEHUWUDJHQZLOOGLHVHKlOWXQGYHUZHQGHWPXVVVRPLWQHEHQGHP%HZLOOLJXQJVYHU
IDKUHQIUGLH;HQRWUDQVSODQWDWLRQDXFKHLQHNDQWRQDOH%HZLOOLJXQJ LP6LQQHGHV76FK*HLQ
KROHQ
8PJDQJPLW7LHUHQQDFK;HQR9
'LH;HQR9KlOW]XP8PJDQJPLW7LHUHQLQ$UW$EV;HQR9IHVWGDVV3ULPDWHQJUXQGVlW]
OLFKQLFKWDOV2UJDQTXHOOHQYHUZHQGHWZHUGHQGUIHQ$OV2UJDQTXHOOHQNRPPHQQDFK$UW
$EV;HQR9QXUVROFKH7LHUH LQIUDJHGLHVHLWVRYLHOHQ*HQHUDWLRQHQ LQ*HIDQJHQVFKDIW
JH]FKWHWZXUGHQGDVVVLH±JHPHVVHQDP6WDQGGHU:LVVHQVFKDIWXQG7HFKQLN± IUHLVLQG
YRQ2UJDQLVPHQGLHIUGLH7LHUVSH]LHVXQGGHQ0HQVFKHQSDWKRJHQVLQG'DPLWRSHULHUWGHU
*HVHW]JHEHUJOHLFKPLW ]ZHL UHODWLY RIIHQHQ0DVVJDEHQ=XPHLQHQPXVVGLH)UDJHZHOFKH

 =XPJHQDXHQ:RUWODXWXQG$XVQDKPHEHVWLPPXQJHQVLHKH$UW$EV;HQR9
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

2UJDQLVPHQIU0HQVFKXQG7LHUSDWKRJHQVLQG MHZHLOVQDFKQHXVWHQZLVVHQVFKDIWOLFKHQ(U
NHQQWQLVVHQ EHDQWZRUWHW ZHUGHQ =XP DQGHUHQ JHKW DXV GHU 9HURUGQXQJ NHLQH QlKHUH %H
VWLPPXQJ GDUEHU KHUYRU VHLW ZLH YLHOHQ *HQHUDWLRQHQ GLH EHWUHIIHQGHQ 7LHUH LQ *HIDQJHQ
VFKDIW OHEHQPVVHQ$OV2ULHQWLHUXQJVSXQNW EOHLEW OHGLJOLFK GHU DOOJHPHLQH6LQQ XQG =ZHFN
GHV$UW;HQR9ZHOFKHUSULPlUDXIGLH6LFKHUKHLWLP8PJDQJPLW7UDQVSODQWDWHQDXVJHULFK
WHWLVW'HP]XIROJHKDWDXFKGHU$XVVFKOXVVYRQ3ULPDWHQDOV2UJDQTXHOOHQNHLQHQXQPLWWHOED
UHQ WLHUHWKLVFKHQRGHU WLHUVFKXW]UHFKWOLFKHQ+LQWHUJUXQG9LHOPHKUZLUGHUPLWGHUVLFKHUKHLWV
EH]RJHQHQ 9HUPXWXQJ EHJUQGHW GDVV PLW GHU hEHUWUDJXQJ YRQ 2UJDQHQ HLQHV 3ULPDWHQ
EHLVSLHOVZHLVHHLQHV3DYLDQVHLQJU|VVHUHV,QIHNWLRQVULVLNRHLQKHUJHKHDOVHWZDLP)DOOHHLQHU
hEHUWUDJXQJYRQ2UJDQHQHLQHV6FKZHLQV6FKZHL]HULVFKHU%XQGHVUDW6I
7LHUZUGHLP5HFKW
7LHUUHFKWOLFKH %HGHXWXQJ WUlJW GHPJHJHQEHU GLH JHQWHFKQLNUHFKWOLFKH =ZHFNEHVWLPPXQJ LQ
$UW$EVOLWF*7*QDFKZHOFKHULQVEHVRQGHUHGLH$FKWXQJGHU:UGHGHU.UHDWXU]XJH
ZlKUOHLVWHQLVW$UW$EVOLWG;HQR9EHVWLPPWLQGLHVHU+LQVLFKWNRQNUHWHUGDVVHLQH;H
QRWUDQVSODQWDWLRQQXUEHZLOOLJWZHUGHQNDQQZHQQLP=XVDPPHQKDQJPLWGHUJHQWHFKQLVFKHQ
9HUlQGHUXQJGHV7LHUHVNHLQ9HUVWRVVJHJHQGLH:UGHGHU.UHDWXUQDFK$UW*7*YRUOLHJW
'LHVHLVWJHPlVV$UW$EV6DW]*7*GDQDFK]XEHXUWHLOHQREDUWVSH]LILVFKH(LJHQVFKDI
WHQ)XQNWLRQHQRGHU/HEHQVZHLVHQHUKHEOLFKEHHLQWUlFKWLJWZHUGHQXQGGLHVQLFKWGXUFKEHU
ZLHJHQGHVFKXW]ZUGLJH,QWHUHVVHQJHUHFKWIHUWLJW LVW1DFK$UW$EV6DW]*7*N|QQHQ
QDPHQWOLFK IROJHQGH EHUZLHJHQGHQ VFKW]HQVZHUWHQ ,QWHUHVVHQ HLQH %HHLQWUlFKWLJXQJ DUW
VSH]LILVFKHU(LJHQVFKDIWHQ)XQNWLRQHQRGHU/HEHQVZHLVHQ UHFKWIHUWLJHQGLH*HVXQGKHLWYRQ
0HQVFKXQG7LHU OLWDGLH6LFKHUXQJHLQHUDXVUHLFKHQGHQ(UQlKUXQJ OLWEGLH9HUPLQGH
UXQJ |NRORJLVFKHU %HHLQWUlFKWLJXQJHQ OLW F GLH (UKDOWXQJ XQG 9HUEHVVHUXQJ |NRORJLVFKHU
/HEHQVEHGLQJXQJHQ OLW G HLQZHVHQWOLFKHU1XW]HQ IU GLH*HVHOOVFKDIW DXI ZLUWVFKDIWOLFKHU
VR]LDOHURGHU|NRORJLVFKHU(EHQHOLWHGLH:LVVHQVYHUPHKUXQJOLWI$UW*7*OHJW]XGHP
IHVWGDVVJHQWHFKQLVFKYHUlQGHUWH:LUEHOWLHUHQXU]X=ZHFNHQGHU)RUVFKXQJ7KHUDSLHXQG
'LDJQRVWLNDQ0HQVFKHQRGHU7LHUHQHU]HXJWXQGLQ9HUNHKUJHEUDFKWZHUGHQGUIHQ
(LQHJHQHWLVFKH9HUlQGHUXQJYRQ7LHUHQRGHUWLHULVFKHQ2UJDQHQ]X7UDQVSODQWDWLRQV]ZHFNHQ
OLHVVHVLFKGDKHUSULQ]LSLHOOPLWWKHUDSHXWLVFKHQRGHUZLVVHQVFKDIWOLFKHQ=LHOVHW]XQJHQEHJUQ
GHQZHQQGLHVH]XJOHLFKDOV©EHUZLHJHQGHVFKW]HQGH,QWHUHVVHQªYRUDOOHPGHUPHQVFK
OLFKHQ*HVXQGKHLW$UW$EV6DW]OLWD*7*RGHUGHU:LVVHQVYHUPHKUXQJOLWIEHJUQ
GHW ZHUGHQ N|QQHQ *HUDGH GLHVHV %HJUQGXQJVHUIRUGHUQLV VWHOOW DOOHUGLQJV HLQH EHVRQGHUH
UHFKWOLFKH+UGHGDUZHOFKHLQGHU5HJHOQXULQNRQNUHWHQ(LQ]HOIlOOHQDUJXPHQWDWLYEHUZXQ
GHQ ZHUGHQ NDQQ (LQH JHQHUHOOH =XOlVVLJNHLW YRQ JHQHWLVFKHQ 9HUlQGHUXQJHQ ]X =ZHFNHQ
YRQ;HQRWUDQVSODQWDWLRQHQOlVVWVLFKGDKHUMHGHQIDOOVPLW5FNVLFKWDXIGHQPLWGHU:UGHGHU
.UHDWXUYHUEXQGHQHQ8QYHUIJEDUNHLWVJHKDOWQLFKWRKQH:HLWHUHVUHFKWIHUWLJHQ'LHPLW MHGHU
:UGHJDUDQWLHYHUEXQGHQHQ$FKWXQJVXQG8QYHUIJEDUNHLWVDQVSUFKHYHUELHWHQHLQHYRUEH
KDOWORVH5HODWLYLHUXQJ]XYHUDOOJHPHLQHUWHQLQVWUXPHQWHOOHQ=ZHFNHQ*UXEHU6II
6II6WDWWGHVVHQYHUODQJHQVLHHLQH.RQNUHWLVLHUXQJGHUHWZDLJHQEHUZLHJHQGHQ
,QWHUHVVHQ KLQWHU GHQHQ LP )DOOH GHU ;HQRWUDQVSODQWDWLRQ GHU 6FKXW] GHV (LJHQZHUWHV YRQ
7LHUHQDXVQDKPVZHLVH]XUFNWUHWHQN|QQWH0LW%OLFNDXIHLQEHUZLHJHQGHV*HVXQGKHLWVLQWH
UHVVH ZlUH GDQQ HWZD HLQH JHQDXHUH $EJUHQ]XQJ ]ZLVFKHQ WKHUDSHXWLVFKHQ =ZHFNHQ XQG
(QKDQFHPHQW ]X IRUPXOLHUHQ XQG LQ %H]XJ DXI GDV ,QWHUHVVH DQ:LVVHQVYHUPHKUXQJZlUH
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

]XPLQGHVWHLQQDFKYROO]LHKEDUHV)RUVFKXQJVXQG(UNHQQWQLV]LHOSODXVLEHO]XPDFKHQDe lege 
ferenda ZlUH LQGLHVHU+LQVLFKWHLQH.ODUVWHOOXQJ]XVXFKHQZHOFKH LQ GHU;HQR9±HWZD LQ
)RUPYRQ5HJHOEHLVSLHOHQ±]XOlVVLJH;HQRWUDQVSODQWDWLRQV]LHOHIRUPXOLHUW
%HVWlWLJWZLUGGLHVHVUHFKWOLFKH9HUVWlQGQLVHLQHU7LHUZUGHGXUFKGLH/HJDOGHILQLWLRQGHV$UW
OLW D76FK*GLHGHQ%HJULII GHU©:UGHªZLH IROJWEHVWLPPW©(LJHQZHUWGHV7LHUHVGHU LP
8PJDQJPLW LKP JHDFKWHW ZHUGHQPXVV 'LH:UGH GHV7LHUHVZLUGPLVVDFKWHW ZHQQ HLQH
%HODVWXQJ GHV7LHUHV QLFKW GXUFK EHUZLHJHQGH ,QWHUHVVHQ JHUHFKWIHUWLJWZHUGHQ NDQQ (LQH
%HODVWXQJ OLHJWYRUZHQQGHP7LHU LQVEHVRQGHUH6FKPHU]HQ/HLGHQRGHU6FKlGHQ]XJHIJW
ZHUGHQ HV LQ$QJVW YHUVHW]W RGHUHUQLHGULJWZLUGZHQQ WLHIJUHLIHQG LQ VHLQ(UVFKHLQXQJVELOG
RGHUVHLQH)lKLJNHLWHQHLQJHJULIIHQRGHUHVEHUPlVVLJLQVWUXPHQWDOLVLHUWZLUGª
$XFKKLHUZLUG]ZDUHUNHQQEDUGDVVGLH7LHUZUGHHLQHU*WHUDEZlJXQJ]XJlQJOLFKVHLQXQG
KLQWHU©EHUZLHJHQGHQ,QWHUHVVHQª]XUFNWUHWHQNDQQ$EHUDXFKHLQHVROFKHIDOODEKlQJLJH
5HODWLYLHUXQJNDQQQLFKWVRZHLWJHKHQGDVVGLH:UGHDQVSUFKHYRQ7LHUHQUHJHOPlVVLJYRQ
MHJOLFKHQPHQVFKOLFKHQ ,QWHUHVVHQ YHUGUlQJW ZHUGHQ N|QQWHQ VRGDVV JHZLVVHUPDVVHQ HLQH
$XVQDKPH]XU5HJHOJHPDFKWZUGH(LQHDEVROXWH*UHQ]HLVWMHGHQIDOOVGRUW]X]LHKHQZRHV
VFKOLHVVOLFKXPGLH9HUPHLGXQJXQQ|WLJHQ/HLGHQVJHKW6WXFNL6'DPLWJHUDWHQ
YRUDOOHPGLH%HGLQJXQJHQGHU+DOWXQJYRQ7LHUHQ]XP=ZHFNHGHU;HQRWUDQVSODQWDWLRQLQGHQ
%OLFN*HQDXHUZLUG]XXQWHUVXFKHQVHLQREHWZDLP6LQQHGHU$UWII76FK*GLH+DOWXQJYRQ
6SHQGHUWLHUHQXQGGHUHQ%HKDQGOXQJPLW9HUIDKUHQXQG0HWKRGHQGHV*HQRPH(GLWLQJVGHQ
WLHUVFKXW]UHFKWOLFKHQ$QIRUGHUXQJHQJHQJHQN|QQHQ
7LHUKDOWXQJLP/DERULP(LQNODQJPLW+DOWXQJVYRUVFKULIWHQ
1DFK$UW$EVGHU7LHUVFKXW]YHURUGQXQJ76FK9ZHUGHQ7LHUHQDFKGHQ1XW]XQJVDUWHQLQ
1XW]WLHUH+HLPWLHUHXQG9HUVXFKVWLHUHXQWHUVFKLHGHQ:HUGHQ7LHUHIU;HQRWUDQVSODQWDWLRQHQ
JH]FKWHWRGHUJHKDOWHQPVVWHQGLHVHSHU'HILQLWLRQDOV1XW]WLHUHJHOWHQ$OVVROFKHZHUGHQ
,QGLYLGXHQ YRQ$UWHQ NDWHJRULVLHUW GLH GLUHNW RGHU LQGLUHNW ]XU 3URGXNWLRQ YRQ /HEHQVPLWWHOQ
RGHUIUHLQHEHVWLPPWHDQGHUH/HLVWXQJJHKDOWHQZHUGHQRGHUGDIUYRUJHVHKHQVLQG$UW
$EVOLWD76FK9:HUGHQ]XGHP9HUVXFKHYRUJHQRPPHQN|QQHQVLHDXFKDOV9HUVXFKV
WLHUH JHOWHQ $UW $EV  OLW F76FK9 =XJOHLFK N|QQHQ1XW]WLHUH DXFK XQWHU GLH.DWHJRULH
+DXVWLHUHQDFK$UW$EV76FK9IDOOHQZDVEHLVSLHOVZHLVHEHLGRPHVWL]LHUWHQ6FKZHLQHQ
GHU)DOOLVW:HUGHQVLHGRFKDXVGUFNOLFKDOV+DXVWLHUHEH]HLFKQHWXQGN|QQHQGRFK]XU3UR
GXNWLRQYRQ/HEHQVPLWWHOQRGHUIUEHVWLPPWH/HLVWXQJHQYRUOLHJHQGLQVEHVRQGHUHDOV2UJDQ
TXHOOH JHKDOWHQZHUGHQ 1LFKW ]X YHUZHFKVHOQ VLQG+DXVWLHUHPLW +HLPWLHUHQ QDFK$UW 
$EVOLWE76FK9
,P +LQEOLFN GDUDXI GDVV QDPHQWOLFK 6FKZHLQH IU ;HQRWUDQVSODQWDWLRQHQ DOV SRWHQ]LHOOH 2U
JDQTXHOOHQ LQIUDJH NRPPHQ 6FKLFNWDQ]  6  I UHJHOQ GLH$UW  II 76FK9 GHUHQ
+DOWXQJVEHGLQJXQJHQ'D]XJHK|UW]XP%HLVSLHOJHPlVV$UW$EV76FK9GLH+DOWXQJLQ
*UXSSHQ )UDJOLFK LVW DQ GLHVHU 6WHOOH LQZLHIHUQ GLH+DOWXQJ YRQ6FKZHLQHQ ]XP=ZHFNH

 =XP%HJULIIHLQHUVROFKHQ©UHODWLYHQª:UGHNRQ]HSWLRQVLHKH6WXFNL6XQG0LFKHO6II
 'LHVJLOWDXFKIU9HUVXFKVWLHUHVLHKHGD]X%ROOLJHUHWDO6
6LHKHDXFK(',%/9
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

YRQ ;HQRWUDQVSODQWDWLRQHQ HLQHUVHLWV GHQ 6LFKHUKHLWVDQIRUGHUXQJHQ HWZD PLW 5FNVLFKW DXI
SRWHQ]LHOOH ,QIHNWLRQVJHIDKUHQ XQG DQGHUHUVHLWV GHQ 7LHUVFKXW]EHVWLPPXQJHQ QDFKNRPPHQ
NDQQ
$XFKGLH7LHUYHUVXFKVYHURUGQXQJGHV%XQGHVDPWHV IU/HEHQVPLWWHOVLFKHUKHLWXQG9HWHULQlU
ZHVHQ%/9 LVW]XEHDFKWHQVRODQJHVLFKGLH;HQRWUDQVSODQWDWLRQQRFK LP9HUVXFKVVWDGLXP
EHILQGHWXQGGLHVHEHUHLWVPLWGHU(U]HXJXQJJHQWHFKQLVFKYHUlQGHUWHU7LHUH]XVDPPHQKlQJW
=XU+DOWXQJVXPJHEXQJKlOWGLH9HURUGQXQJOHGLJOLFKIHVWGDVVGLHVH LQVEHVRQGHUHEH]JOLFK
(LQVWUHX)XWWHUXQG:DVVHUHEHQVRZLHGDV:RKOHUJHKHQGHU7LHUHWlJOLFK]XNRQWUROOLHUHQLVW
$UW$EV7LHUYHUVXFKVYHURUGQXQJ'LH.RQWUROOKlXILJNHLWLVWJHPlVV$UW$EV7LHUYHU
VXFKVYHURUGQXQJ MHQDFK%HODVWXQJ]XHUK|KHQ(LQHHWZDVDXVIKUOLFKHUH5HJHOXQJJLOW IU
1DJHU$UW$EV7LHUYHUVXFKVYHURUGQXQJ
$OV DQHUNDQQWH0HWKRGH ]XU (U]HXJXQJ JHQWHFKQLVFK YHUlQGHUWHU7LHUH JLOW ELVODQJ LQ HUVWHU
/LQLHQXUGDV.UHX]HQJHQWHFKQLVFKYHUlQGHUWHU/LQLHQ$UW$EVL9P$QKDQJ7LHUYHU
VXFKVYHURUGQXQJ $QGHUH 0HWKRGHQ ZLH EHLVSLHOVZHLVH GHU (LQVDW] YLUDOHU 9HNWRUHQ VLQG
OHGLJOLFKEHL0lXVHQ5DWWHQRGHUDQGHUHQ.OHLQWLHUHQDQHUNDQQW(LQH0HWKRGHZLH&5,635
&DVN|QQWHQDFK$UW$EV6DW]7LHUYHUVXFKVYHURUGQXQJDOOHUGLQJVDQHUNDQQWZHUGHQ
ZHQQGLHVHLQGHU3UD[LVYHUEUHLWHWHLQJHVHW]WZLUGXQGLP9HUJOHLFK]XDQGHUHQ0HWKRGHQWLHU
VFKRQHQGLVW'DEHLVLQGGLH)RUPGHU'XUFKIKUXQJGHU(LQJULIIHXQG0DVVQDKPHQZLHDXFK
GLH(UIROJVUDWHXQGGLH$Q]DKOGHUEHU]lKOLJHQ7LHUH]XEHUFNVLFKWLJHQ$UW$EV6DW]
7LHUYHUVXFKVYHURUGQXQJ 9HUVXFKVWLHUKDOWXQJHQ PVVHQ ]XKDQGHQ GHU NDQWRQDOHQ %HZLOOL
JXQJVEHK|UGHQHLQHQ/HLVWXQJVDXVZHLVEHUGLH(UIROJVUDWHEHLGHU$QZHQGXQJGHUDQHUNDQQ
WHQ0HWKRGHQIKUHQ$UW$EV7LHUYHUVXFKVYHURUGQXQJ
2EGLHYRUKDQGHQHQ7LHUKDOWXQJVYRUVFKULIWHQQDFK76FK9XQG7LHUYHUVXFKVYHURUGQXQJIUGHQ
)DOODXVUHLFKHQGVLQGGDVVPLWWHOV*HQRPH(GLWLQJ9HUIDKUHQGLH;HQRWUDQVSODQWDWLRQWDWVlFK
OLFK]XUJlQJLJHQPHGL]LQLVFKHQ%HKDQGOXQJVPHWKRGHZLUGLVW]XEH]ZHLIHOQ(LQH1HXEHZHU
WXQJZlUHEHUHLWVGHVKDOE UDWVDPZHLOGLHYRUKDQGHQHQ5HJHOXQJHQQXUDP5DQGHGLH+DO
WXQJ YRQ6FKZHLQHQ EHWUHIIHQ$OOHQIDOOVPVVWHQ DXFK IU GHQ)DOO GDVV DXVPHGL]LQLVFKHU
6LFKW EHVRQGHUH +DOWXQJVDQIRUGHUXQJHQ JHVWHOOW ZUGHQ ]XVlW]OLFKH 5HJXODULHQ JHVFKDIIHQ
ZHUGHQ'LHVHPVVWHQGHQWHLOZHLVHJHJHQOlXILJHQ(UIRUGHUQLVVHQYRQPHGL]LQLVFKHU6LFKHU
KHLWXQG7LHUVFKXW]XQWHU%HUFNVLFKWLJXQJGHUYHUIDVVXQJVUHFKWOLFKJHZlKUOHLVWHWHQ:UGHGHU
.UHDWXUJHUHFKWZHUGHQ
 =XVDPPHQIDVVXQJ
,P-DKU]lKOWHGLH6FKZHL]IU7LHUYHUVXFKHHLQJHVHW]WH7LHUH'LH6FKZHUH
GHU%HODVWXQJLP5DKPHQYRQ7LHUYHUVXFKHQZLUGLQ*UDGHQNDWHJRULVLHUWZHLWHUIKUHQG.UHS
SHU  6  (V LVW IUDJOLFK ZLH VFKZHUZLHJHQG HLQH +DQGOXQJ PLW 5FNVLFKW DXI
GLH7LHUZUGHHLQ]XVFKlW]HQLVWZHQQGHU%HODVWXQJVJUDGOHGLJOLFKEHL6WXIH OLHJWGDV7LHU
GDEHL MHGRFK NRPSOHWW LQVWUXPHQWDOLVLHUWZLUG'LH VWHULOH+DOWXQJ LP=XVDPPHQKDQJPLW GHU
;HQRWUDQVSODQWDWLRQNDQQDOV%HLVSLHOIUHLQHVROFKH6LWXDWLRQJHQDQQWZHUGHQ.UHSSHU

(',%/9)UDJHQXQG$QWZRUWHQ]X7LHUYHUVXFKHQ.RPPXQLNDWLRQYRP-XOL=LII
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

6(LQYRQGHU(LGJHQ|VVLVFKHQ(WKLNNRPPLVVLRQIUGLH*HQWHFKQLNLPDXVVHUKXPDQHQ
%HUHLFK(.$+XQGGHU(LGJHQ|VVLVFKHQ.RPPLVVLRQIU7LHUYHUVXFKHNRQNUHWLVLHUWHU0HFKD
QLVPXVIUHLQHHQWVSUHFKHQGH*WHUDEZlJXQJODXWHWZLHIROJW©(LQ(LQJULIILQGLH:UGHYRQ
7LHUHQ LVWXPVRVWUHQJHU]XEHXUWHLOHQ MHJUDYLHUHQGHUHU IU GLHEHWURIIHQHQ7LHUH LVWXQG MH
EHODQJORVHU±RGHUGRFKYHU]LFKWEDUHU±IUGHQ0HQVFKHQª(.$+	(.79VLHKHKLHU
]X.UHSSHU6
,P=XJHGHU(LQIKUXQJGHU9HUIDVVXQJVEHVWLPPXQJ$UWQRYLHV DQJHQRPPHQ LQGHU9RONV
DEVWLPPXQJYRP0DLZDUHVHEHQIDOOVDQGHU(.$+HLQH6WHOOXQJQDKPHEHUGLH
.RQNUHWLVLHUXQJGHV%HJULIIHVGHU:UGHGHU.UHDWXU LP5DKPHQGHUGDPDOVJHSODQWHQ5HYL
VLRQGHV7LHUVFKXW]JHVHW]HVDE]XJHEHQ(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQIUGLH*HQWHFKQLN
LPDXVVHUKXPDQHQ%HUHLFK(.$+$UWQRYLHVGHUDOWHQ%XQGHVYHUIDVVXQJD%9VROOWH
GHQ0HQVFKHQXQGVHLQH8PZHOWJHJHQ0LVVEUlXFKHGHU)RUWSIODQ]XQJVXQG*HQWHFKQRORJLH
VFKW]HQ'LHVLVWKHXWHLQ$UW%9JHUHJHOW,P=XVDPPHQKDQJPLWGHU+HUVWHOOXQJJHQH
WLVFKYHUlQGHUWHU1XW]WLHUH]XPHGL]LQLVFKHQ=ZHFNHQZLH LP)DOOHGHU;HQRWUDQVSODQWDWLRQ
ZDU VLFK GLH0HKUKHLW GHU(.$+GDUEHU HLQLJ GDVVHLQH VROFKH XQWHU%HGLQJXQJHQHUODXEW
VHLQVROOWH'LH+lOIWHGHU0LWJOLHGHUYHUWUDW]XGHPGLH$QVLFKWGDVVVLHQXUGDQQHUODXEWVHLQ
VROOH ZHQQ GLH 1LFKW*HQWHFKQLN$OWHUQDWLYH |NRORJLVFK XQG VLFKHUKHLWVWHFKQLVFK XQYHUKlOW
QLVPlVVLJVHL(.$+6
'DV%HLVSLHOGHU*WHUDEZlJXQJLP=XVDPPHQKDQJPLW7LHUYHUVXFKHQ]HLJWGDVVHLQHVROFKH
$EZlJXQJ LQ GHU .ROOLVLRQ ]ZLVFKHQ XUVSUQJOLFK DOV XQYHUIJEDU NRQ]LSLHUWHQ:HUWHQ ± GHU
7LHUZUGH XQG )RUVFKXQJVIUHLKHLW ± QXU VHKU VFKZHU YRU]XQHKPHQ LVW /lVVW PDQ GHQQRFK
ZHLWHUKLQ7LHUYHUVXFKH ]X =ZHFNHQPHGL]LQLVFKHU )RUVFKXQJ ]X VR OlVVW VLFK DXV WLHUUHFKW
OLFKHU6LFKWHLQHYHUJOHLFKEDUH%HZHUWXQJGDIUILQGHQGDVV7LHUH]X7KHUDSLH]ZHFNHQJHQH
WLVFKYHUlQGHUWXQGVWHULOJHKDOWHQZHUGHQ2EVFKRQGLH=XODVVXQJQHXHUHU0HWKRGHQXQG9HU
IDKUHQ GHU ;HQRWUDQVSODQWDWLRQ GDPLW QLFKW YRQ YRUQKHUHLQ DE]XOHKQHQ VLQG EHGDUI HV GRFK
HLQHUZHLWHUJHKHQGHQJHVHOOVFKDIWOLFKHQXQGSROLWLVFKHQ$XVHLQDQGHUVHW]XQJPLWGHU NRQWUR
YHUVHQ)UDJHREPLWGHU:HLWHUHQWZLFNOXQJGHU;HQRWUDQVSODQWDWLRQHLQQHXHUOHJLWLPHU©9HU
ZHQGXQJV]ZHFNªIU7LHUHEHJUQGHWZHUGHQVROOWH±XQGZLHZHLWGLH,QVWUXPHQWDOLVLHUXQJYRQ
QLFKWPHQVFKOLFKHQ/HEHZHVHQJHQHUHOOJHKHQGDUI9RQ]HQWUDOHU%HGHXWXQJZLUGGDEHL]XP
HLQHQ GLH .RQNUHWLVLHUXQJ GHU +DOWXQJVEHGLQJXQJHQ YRQ 7LHUHQ DOV 2UJDQTXHOOHQ VHLQ ]XP
DQGHUHQZLUG HV VFKOLHVVOLFK XP HLQH JHQDXHUH%HVWLPPXQJ YRQ OHJLWLPHQ)RUVFKXQJV XQG
7KHUDSLH]LHOHQGHU;HQRWUDQVSODQWDWLRQJHKHQPVVHQ
 (PEU\RQHQIRUVFKXQJXQG.HLPEDKQWKHUDSLH
:lKUHQG GDV $QZHQGXQJVIHOG GHU ;HQRWUDQVSODQWDWLRQ YRU DOOHP YRQ 5LVLNR1XW]HQ%HZHU
WXQJHQLP+LQEOLFNDXI*HVXQGKHLWVVFKXW]XQG6FKlGLJXQJVSRWHQ]LDOHYRUGHP+LQWHUJUXQGYRQ
6WDWXVIUDJHQQDFKPHQVFKOLFKHUXQGNUHDWUOLFKHU:UGHEHVWLPPWZLUG UFNW EHL)UDJHQGHU
*HQWKHUDSLH GDV YHUIDVVXQJVUHFKWOLFK YHUDQNHUWH 9HUERW GHU .HLPEDKQLQWHUYHQWLRQ XQWHU EH
VRQGHUHU%HUFNVLFKWLJXQJGHV6WDWXVSRWHQ]LHOOHU1DFKNRPPHQLQGHQ0LWWHOSXQNW,P%HUHLFK
GHU(PEU\RQHQIRUVFKXQJZLUGGHPJHJHQEHUGHUEHVRQGHUH6WHOOHQZHUWGHU)RUVFKXQJVIUHLKHLW
LQV)HOGJHIKUW5WVFKH'LHVHN|QQWH±EHLHQWVSUHFKHQGRSWLPLVWLVFKHU5LVLNR1XW]HQ
$EZlJXQJ XQG $XVEOHQGXQJ YRQ 6WDWXVIUDJHQ GHV XQJHERUHQHQ /HEHQV XQG QDFKIROJHQGHU
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

*HQHUDWLRQHQ±VRJDU]X(UZlJXQJHQEHUHLQH$XIKHEXQJGHV.HLPEDKQHLQJULIIV9HUERWVYHU
OHLWHQ 'LH 6FKZHL] KDW VLFK MHGRFK Y|ONHUUHFKWOLFK XQG YHUIDVVXQJVUHFKWOLFK GD]X YHUSIOLFKWHW
NHLQHJH]LHOWHQ(LQJULIIH LQGLHPHQVFKOLFKH.HLPEDKQ]XHUODXEHQ 6SUHFKHU:lKUHQG
GLH.HLPEDKQWKHUDSLHGDKHUJUXQGVlW]OLFKYHUERWHQEOHLEWLVWGLHVRPDWLVFKH*HQWKHUDSLH]XOlV
VLJVRIHUQVLHGLDJQRVWLVFKHWKHUDSHXWLVFKHRGHUSUlYHQWLYH=ZHFNHYHUIROJW
'LHJHOWHQGHQ5DKPHQEHGLQJXQJHQGHU%LRPHGL]LQLP+XPDQEHUHLFKZHUGHQYRQ$UW%9
YRUJHJHEHQ2EGDVJHQHUHOOH9HUERWJHPlVV$UW$EV%9YRQ(LQJULIIHQLQPHQVFKOLFKH
(PEU\RQHQ.HLP]HOOHQXQGPLWKLQDXFKGHU.HLPEDKQWKHUDSLHLP=XJHGHVWHFKQLVFKHQ)RUW
VFKULWWHVQRFK]ZHFNPlVVLJLVWLVWKLQVLFKWOLFKGHU.HLPEDKQWKHUDSLHDXFKLP/LFKWHYRQ$UW
OLWDXQGEGHV%XQGHVJHVHW]HVEHUJHQHWLVFKH8QWHUVXFKXQJHQEHLP0HQVFKHQ*80*]X
XQWHUVXFKHQ0HQVFKHQZUGHXQG6FKXW]GHU3HUV|QOLFKNHLWZHUGHQGRUWDOV6FKXW]]ZHFNH
GHU 1RUP VWDWXLHUW $XFK HQWVSUHFKHQGH 9HUERWH QDFK $UW  $EV  OLW E 6WDPP]HOOHQIRU
VFKXQJVJHVHW] 6W)* VRZLH$UW  )RUWSIODQ]XQJVPHGL]LQJHVHW] )0HG* VLQG ]X EHUFN
VLFKWLJHQ =XGHPZLUG GLH 'LVNUHSDQ] ]ZLVFKHQ$UW $EV  +)* ZRQDFK )RUVFKXQJ DQ
(PEU\RQHQPLWHUZDUWHWHPGLUHNWHP1XW]HQIUGHQ(PEU\R]XOlVVLJLVWXQGGHQ9HUERWHQLP
=XVDPPHQKDQJPLW.HLPEDKQLQWHUYHQWLRQHQQDFK)0HG*VRZLH6W)*]XWKHPDWLVLHUHQVHLQ
 (PEU\RQHQIRUVFKXQJXQG*HQRPH(GLWLQJ
*HQRPH(GLWLQJLVW±WURW]HLQLJHU3HUVSHNWLYHQDXIHLQHQNQIWLJHQWKHUDSHXWLVFKHQ1XW]HQLQ
GHU0HGL]LQ± ]XPJHJHQZlUWLJHQ=HLWSXQNW YRU DOOHPDOV)RUVFKXQJVLQVWUXPHQW YRQ%HGHX
WXQJ'DEHLNDQQGHU(LQVDW]GHU7HFKQRORJLHPLWXQWHUDXFKGHU(UIRUVFKXQJGHU7HFKQRORJLH
VHOEVWGLHQHQ8QWHUGLHVHP%OLFNZLQNHO LVW LQHUVWHU/LQLHGLH)RUVFKXQJVIUHLKHLWQDFK$UW
%9]XEHUFNVLFKWLJHQ=XGHPOHJW$UW$EV%9IHVWGDVVGHU%XQGGLHZLVVHQVFKDIWOLFKH
)RUVFKXQJXQG,QQRYDWLRQI|UGHUW'HU%XQGNDQQGLH)|UGHUXQJLQVEHVRQGHUHGDYRQDEKlQJLJ
PDFKHQREGLH4XDOLWlWVVLFKHUXQJXQGGLH.RRUGLQDWLRQVLFKHUJHVWHOOWVLQG$UW$EV%9
XQGHQWVSUHFKHQGH)RUVFKXQJVVWlWWHQHUULFKWHWEHUQRPPHQRGHUEHWULHEHQZHUGHQN|QQHQ
$UW$EV%9'HU4XDOLWlWVVLFKHUXQJNRPPWVRPLWHLQH]HQWUDOH5ROOHEHLGHU$XVZDKO
HQWVFKHLGXQJ ]X ZHOFKH )RUVFKXQJVYRUKDEHQ 8QWHUVWW]XQJ ILQGHQ :HLWHUH VFKUDQNHQVHW
]HQGH%HVWLPPXQJHQHUJHEHQVLFKIUGLH%HUHLFKH)RUWSIODQ]XQJVPHGL]LQXQG*HQWHFKQROR
JLHLP+XPDQEHUHLFKDXV$UW%9([SOL]LWZLUGGLH)RUVFKXQJDP0HQVFKHQYRQ$UWE
%9JHUHJHOW =XEHDFKWHQ LVW HEHQIDOOVGLH YRQGHU6FKZHL] UDWLIL]LHUWH%LRPHGL]LQNRQYHQWLRQ
%0. GLH VRJHQDQQWH0LQLPDOVWDQGDUGV IU9HUVXFKHDQ3HUVRQHQXQG(PEU\RQHQ in vitro
HQWKlOW6FKZHL]HULVFKH$NDGHPLHGHU0HGL]LQLVFKHQ:LVVHQVFKDIWHQ6'DV+)*
ZHOFKHVJHVWW]WDXI$UWE$EV%9HUODVVHQZXUGHLVWQXUIU9HUVXFKHDQ(PEU\RQHQin 
vivo DQZHQGEDU )U (PEU\RQHQ in vitro PXVV KLQJHJHQ GDV 6W)* EHUFNVLFKWLJW ZHUGHQ
$UW$EVOLWD+)*
$QGLHVHU'LVNUHSDQ]ZHOFKHVLFKDXVGHUDNWXHOOHQ*HVHW]HVODJHHUJLEWOlVVWVLFKEHUHLWVGHU
GLIIXVH6WDWXVGHV(PEU\RV±LQVEHVRQGHUHLQ%H]XJDXIGLH'LVNXVVLRQGHU0HQVFKHQZUGH±
HUNHQQHQ:lKUHQGQDFK0DVVJDEHYRQ$UW6W)*OHGLJOLFKGLH)RUVFKXQJDQHPEU\RQDOHQ

 =XU 'LVNXVVLRQ LQZLHZHLW .HLPEDKQWKHUDSLH GLH 0HQVFKHQZUGH WDQJLHUW YJO LQVEHVRQGHUH DXFK PLW %OLFN DXI
'HXWVFKODQGGHQ%HULFKWGHU©%HQGD.RPPLVVLRQª%XQGHVPLQLVWHUIU)RUVFKXQJXQG7HFKQRORJLH6II
)UHLQH%HJULIIVNOlUXQJVLHKH,QIRER[DXI6HLWH
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

6WDPP]HOOHQHUODXEWZHUGHQNDQQDQVRQVWHQMHGRFKJUXQGVlW]OLFKYHUERWHQLVWNDQQGLH(PE
U\RQHQIRUVFKXQJin vivo QDFK$UW+)*HUODXEWVHLQZHQQVLHPLWHLQHPGLUHNWHQ1XW]HQIU
GHQ(PEU\REHJUQGHWZHUGHQNDQQ6SUHFKHU6I)RUVFKXQJRKQHHUZDUWEDUHQ
GLUHNWHQ1XW]HQNDQQLQGHVLPPHUKLQGDQQHUODXEWZHUGHQZHQQVLHQXUPLWPLQLPDOHQ5LVLNHQ
YHUEXQGHQLVWXQGZHVHQWOLFKH(UNHQQWQLVVHHUZDUWHQOlVVWGLHVFKZDQJHUHQ)UDXHQRGHU(P
EU\RQHQOlQJHUIULVWLJHLQHQ1XW]HQEULQJHQN|QQHQ$UW$EVOLWDXQGE+)*(LQJHVRQ
GHUWHV (PEU\RQHQVFKXW]JHVHW] JLEW HV LP VFKZHL]HULVFKHQ 5HFKW QLFKW 9RUEHUHLWXQJHQ ]X
HLQHP(PEU\RQHQIRUVFKXQJVJHVHW]VLQGVFKOLHVVOLFK LQVJHOWHQGH6WDPP]HOOHQIRUVFKXQJVJH
VHW]JHPQGHW%FKOHU	0LFKHO6
)RUVFKXQJLQYLYRXQGLQYLWUR
'LH)RUVFKXQJDQ(PEU\RQHQ OlVVW VLFK JUXQGVlW]OLFK QDFK]ZHL XQWHUVFKLHGOLFKHQSULPlUHQ
=LHOULFKWXQJHQ XQWHUVFKHLGHQ =XP HLQHQ NDQQ *HQRPH (GLWLQJ LP =XVDPPHQKDQJ PLW GHU
(UIRUVFKXQJYRQ(PEU\RQHQXQGGHUHQ(QWZLFNOXQJ]XU$QZHQGXQJNRPPHQ=XPDQGHUHQ
NDQQ GLH )RUVFKXQJ DQ (PEU\RQHQ GDV =LHO YHUIROJHQ JUXQGOHJHQGH (UNHQQWQLVVH EHU GLH
QHXHQ9HUIDKUHQXQG0HWKRGHQVHOEVW]XJHZLQQHQ.HLQHVGHUEHLGHQ)RUVFKXQJV]LHOHNDQQ
QDFKGHUJHJHQZlUWLJHQ5HFKWVODJHLQGHU6FKZHL]YHUIROJWZHUGHQ
'HQQ HV LVW YHUERWHQ (PEU\RQHQ ]X )RUVFKXQJV]ZHFNHQ ]X HU]HXJHQ $UW $EV  OLW D
6W)*(EHQVRLVWHVYHUERWHQEHU]lKOLJH(PEU\RQHQ]XHLQHPDQGHUHQ=ZHFNDOVGHU*H
ZLQQXQJHPEU\RQDOHU6WDPP]HOOHQ]XYHUZHQGHQ$UW$EVOLWD6W)*'DUEHUKLQDXVLVW
HVQDFK$UW$EVOLWE6W)*YHUERWHQLQV(UEJXWHLQHU.HLPEDKQ]HOOHHLQ]XJUHLIHQXQGDXV
HLQHPHQWVSUHFKHQGYHUlQGHUWHQ(PEU\RHPEU\RQDOH6WDPP]HOOHQ]XJHZLQQHQRGHUVROFKH
]XYHUZHQGHQ
,QVJHVDPWNDQQIHVWJHVWHOOWZHUGHQGDVV(PEU\RQHQIRUVFKXQJZLHVLHEHLVSLHOVZHLVHLQ(QJ
ODQG XQOlQJVW PLWWHOV &5,635&DV EHWULHEHQ ZXUGH )RJDUW\ HW DO  IU GLH 6FKZHL]
GHU]HLWUHFKWOLFKXQ]XOlVVLJLVW(VLVWDEHUQLFKWDXV]XVFKOLHVVHQGDVV±VROOWHQVLFKGLH5LVL
NHQNQIWLJLQDEVFKlW]EDUHQ*UHQ]HQKDOWHQXQGJOHLFK]HLWLJHLQKRKHU1XW]HQIUGLHEHWURIIH
QHQRGHUNQIWLJHQ(PEU\RQHQ]XHUZDUWHQVHLQ±(PEU\RQHQIRUVFKXQJPLWWHOV*HQRPH(GL
WLQJin vivo,QDFK0DVVJDEHYRQ$UW+)*IU]XOlVVLJHUDFKWHWZHUGHQN|QQWH'HP(LQJULII
LQ GLH .HLPEDKQ VWHKHQ ]ZDU ZHLWHUH HLQVFKUlQNHQGH %HVWLPPXQJHQ HQWJHJHQ $OOHUGLQJV
N|QQWH*HQRPH(GLWLQJ DXFK DQ VRPDWLVFKHQ =HOOHQ$QZHQGXQJ ILQGHQ ,PhEULJHQ N|QQWH
XQWHUGHU±]XU]HLWQRFKDOVK\SRWKHWLVFK]XHUDFKWHQGHQ±%HGLQJXQJHLQHVGHXWOLFKYHUEHV
VHUWHQ5LVLNR1XW]HQ9HUKlOWQLVVHVZLHGHUXPGLH)UDJHDXIJHZRUIHQZHUGHQREGDVELVKHULJH
JHQHUHOOH9HUERWGHU)RUVFKXQJDQEHU]lKOLJHQ(PEU\RQHQ in vitroDXFKLP+LQEOLFNDXI*H
QRPH(GLWLQJDXIUHFKWHUKDOWHQZHUGHQVROOWH

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

9HUERWGHU9HUZHQGXQJEHU]lKOLJHU(PEU\RQHQEHLJOHLFK]HLWLJHU)RUVFKXQJ
DQHPEU\RQDOHQ6WDPP]HOOHQ
=XP=ZHFNHGHU6WDPP]HOOHQIRUVFKXQJ LVWHVHUODXEWDXVEHU]lKOLJHQ(PEU\RQHQZHOFKH
QDFK ,9)%HKDQGOXQJHQ DQIDOOHQ N|QQHQ 6WDPP]HOOHQ ]X HQWQHKPHQ YJO$UW  II 6W)*
VRIHUQGLHYHUZHQGHWHQ(PEU\RQHQQLFKW]XU+HUEHLIKUXQJHLQHU6FKZDQJHUVFKDIWYHUZHQGHW
ZHUGHQ N|QQHQ XQG GHVKDOE NHLQH(QWZLFNOXQJV XQGhEHUOHEHQVFKDQFH KDEHQ $UW  OLW E
6W)*'LH(PEU\RQHQGUIHQQDFK$UW$EVOLWD6W)*]XNHLQHPDQGHUHQ=ZHFNDOV]XU
*HZLQQXQJHEHQGLHVHU6WDPP]HOOHQYHUZHQGHWZHUGHQ,P8PJDQJPLWHPEU\RQDOHQ6WDPP
]HOOHQ JLOW ]XGHP GDV 6XEVLGLDULWlWVSULQ]LS 6FKZHL]HULVFKHU %XQGHVUDW  6 
ZHOFKHVPLW$UW OLWE6W)*(LQJDQJ LQGLHHQWVSUHFKHQGH*HVHW]JHEXQJHUODQJWKDW(QW
VSUHFKHQGH)RUVFKXQJVSURMHNWHGUIHQGHPQDFKQXUGDQQGXUFKJHIKUWZHUGHQZHQQJOHLFK
ZHUWLJH(UNHQQWQLVVHQLFKW DXI DQGHUHP:HJHUODQJWZHUGHQ N|QQHQ0LW GHU(QWQDKPHGHU
6WDPP]HOOHQZLUG]XGHPGHU(PEU\R]HUVW|UWZHVKDOEGLH6WDPP]HOOHQIRUVFKXQJDQPHQVFK
OLFKHQ (PEU\RQHQ HWKLVFK XPVWULWWHQ LVW 0LW GHU LQ]ZLVFKHQ HUIROJWHQ =XODVVXQJ GHU 3UlLP
SODQWDWLRQVGLDJQRVWLN 3,'ZXUGHEHZXVVW LQ.DXIJHQRPPHQGDVVGDEHLPHKUEHU]lKOLJH
(PEU\RQHQ HQWVWHKHQ N|QQHQ DOV LP 5DKPHQ ELVKHULJHU ,QYLWUR)HUWLOLVDWLRQ%HKDQGOXQJHQ
%FKOHU	0LFKHO6$XFKGLHVH(PEU\RQHQN|QQWHQDOVRZLHGHUXP]XU(QWQDK
PHYRQ6WDPP]HOOHQYHUZHQGHWZHUGHQ
$QGHUHDOVEHU]lKOLJH(PEU\RQHQ]XU)RUVFKXQJ in vitro]XYHUZHQGHQ LVWYRQGHU5HFKWV
RUGQXQJQLFKWYRUJHVHKHQ(PEU\RQDOH6WDPP]HOOHQVLQGQDFKGHU/HJDOGHILQLWLRQYRQ$UW
OLWF6W)*=HOOHQDXVHLQHP(PEU\R in vitro, GLHVLFKLQGLHYHUVFKLHGHQHQ=HOOW\SHQ]XGLIIH
UHQ]LHUHQVLFKDEHUQLFKW]XHLQHP0HQVFKHQ]XHQWZLFNHOQYHUP|JHQXQGGLHGDUDXVKHUYRU
JHJDQJHQHQ=HOOOLQLHQ(PEU\RQDOH6WDPP]HOOHQKDEHQLP*HJHQVDW]]XDGXOWHQ6WDPP]HOOHQ
IUGLH)RUVFKXQJGHQ9RUWHLOGDVVVLHGDV3RWHQ]LDOKDEHQVLFK]XMHGHU.|USHU]HOOH]XHQW
ZLFNHOQXQGVRPLWSOXULSRWHQWVLQG6FKZHL]HULVFKHU%XQGHVUDW6
'LHPLW GHU IU GLH*HZLQQXQJ YRQ HPEU\RQDOHQ6WDPP]HOOHQ EHUHLWV JHIXQGHQH$XVQDKPH
YRPJHQHUHOOHQ9HUERWGHU)RUVFKXQJDQ(PEU\RQHQN|QQWHHLQNQIWLJHV$UJXPHQWGDIUELH
WHQGLH)RUVFKXQJDQGHUQXQPHKUZDFKVHQGHQ0HQJHEHU]lKOLJHU(PEU\RQHQin vitro DXFK
LP%HUHLFKGHV*HQRPH(GLWLQJV]XHUP|JOLFKHQ'LHhEHU]HXJXQJVNUDIWHLQHVVROFKHQ$UJX
PHQWVZLUG DOOHUGLQJVZHVHQWOLFK YRQ GHU )UDJH DEKlQJHQ RE GLH5LVLNHQ LP9HUJOHLFK ]XP
HUZDUWHWHQ1XW]HQDOVJHULQJHLQ]XVFKlW]HQVLQGXQGRELQVEHVRQGHUHDXVJHVFKORVVHQZHUGHQ
NDQQGDVVVLFKGLHMHZHLOLJHQ(LQJULIIHDXIGLH1DFKNRPPHQVFKDIWDXVZLUNHQ
=XU(PEU\RQHQIRUVFKXQJNDQQQDFKGHU]HLWLJHU/DJHPLW%H]XJDXI*HQRPH(GLWLQJ)ROJHQ
GHVGDUJHOHJWZHUGHQ'LH)RUVFKXQJDQ(PEU\RQHQin vitroZLUGYRP6W)*YHUERWHQ'LH*H
QRPH(GLWLQJ9HUIDKUHQN|QQWHQOHGLJOLFKLP=XVDPPHQKDQJPLWGHU(UIRUVFKXQJHPEU\RQDOHU
6WDPP]HOOHQHLQJHVHW]WZHUGHQIn vivoZlUHHLQH(UIRUVFKXQJYRQRGHUPLWWHOV*HQRPH(GL
WLQJQXULP5DKPHQHLQHV(LQJULIIVLQVRPDWLVFKH=HOOHQQLFKWDEHULQGLH.HLPEDKQP|JOLFK
'DIUPVVWH IU GHQ(PEU\RHLQGLUHNWHU1XW]HQ]XHUZDUWHQ VHLQ6RIHUQHLQ VROFKHUQLFKW
DQ]XQHKPHQ LVW NlPH HLQH $QZHQGXQJ YRQ *HQRPH (GLWLQJ QXU GDQQ LQ %HWUDFKW ZHQQ
          
          
          
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

PLWOlQJHUIULVWLJHQ (UNHQQWQLVVHQ ]X UHFKQHQ ZlUH XQG LP 5DKPHQ HLQHU 5LVLNR1XW]HQ
$EZlJXQJGLH5LVLNHQDOVPLQLPDOHLQJHVWXIWZHUGHQN|QQWHQ'HU]HLWVLQGGLH&KDQFHQXQG
5LVLNHQ HLQHU $QZHQGXQJ YRQ *HQRPH (GLWLQJ DQ (PEU\RQHQ DOOHUGLQJV QLFKW DEVFKlW]EDU
5WVFKH6
)RUVFKXQJVIUHLKHLWYV0HQVFKHQZUGHLP.RQWH[WHLQHUUHFKWVVWDDWOLFKHQ6LFKWZHLVH
$UW%9JHZlKUOHLVWHWGDVV:LVVHQVFKDIWOHUQLFKWYRP6WDDWGDUDQJHKLQGHUWZHUGHQQDFK
(UNHQQWQLVVHQ]XVWUHEHQ 5KLQRZ5]5KLQRZ6FKHIHU	8HEHUVD[5]
 I 'LHVHU 7HLODVSHNW GHU :LVVHQVFKDIWVIUHLKHLW ZLUG DOV )RUVFKXQJVIUHLKHLW EH]HLFKQHW
5KLQRZ5]XQGJHK|UW]XGHQ)UHLKHLWVUHFKWHQXQWHUGHQ*UXQGUHFKWHQ(LQ
VFKUlQNXQJHQYRQ*UXQGUHFKWHQEHGUIHQJHPlVV$UW %9HLQHUJHVHW]OLFKHQ*UXQGODJH
PVVHQ LP |IIHQWOLFKHQ ,QWHUHVVH OLHJHQ XQG YHUKlOWQLVPlVVLJ VHLQ 'HU .HUQJHKDOW HLQHV
*UXQGUHFKWVGDUIGDEHLQLFKWDQJHWDVWHWZHUGHQ
'LHHUIRUGHUOLFKHJHVHW]OLFKH*UXQGODJH IUGLH(LQVFKUlQNXQJGHU)RUVFKXQJDQ(PEU\RQHQ
LVW YRUOLHJHQG JHJHEHQ ,P )DOOH GHU )RUVFKXQJ DQ (PEU\RQHQ in vivo NDQQ GDV |IIHQWOLFKH
,QWHUHVVHDQVSH]LILVFKHQ(LQVFKUlQNXQJHQDOOHLQHVFKRQ LQ$QEHWUDFKWGHUXQNODUHQ5LVLNHQ
GHU&5,635&DV7HFKQRORJLHDXVGHP*HVLFKWVSXQNWGHV*HVXQGKHLWVVFKXW]HVYRQ0XWWHU
XQG(PEU\RRGHU)|WXVKHUJHOHLWHWZHUGHQ:DVGLH(PEU\RQHQIRUVFKXQJin vitroEHWULIIWNDQQ
DUJXPHQWLHUW ZHUGHQ GDVV LQVEHVRQGHUH GLH YHUEUDXFKHQGH (PEU\RQHQIRUVFKXQJ XQG GLH
GDPLWVHKUZHLWJHKHQGH ,QVWUXPHQWDOLVLHUXQJGHV(PEU\RVDXV6LFKWGHU|IIHQWOLFKHQ ,QWHUHV
VHQVRODQJHXQWHUVDJWEOHLEHQVROOWHZLHGHUUHFKWOLFKH6WDWXVLQ%H]XJDXIGLH:UGHXQNODU
LVW 'LHVHU$VSHNW VROOWH MHGRFK HLQHU EUHLWHQ 'LVNXVVLRQ ]XJlQJOLFK JHPDFKW ZHUGHQ 'LH
9HUKlOWQLVPlVVLJNHLWHLQHV*UXQGUHFKWVHLQJULIIVLVWJHJHEHQZHQQGLHVHUJHHLJQHWHUIRUGHUOLFK
XQG]XPXWEDULVW5KLQRZ5]+DOOHU.|O]	*lFKWHU5]=XPXWEDU
NHLWEHGHXWHWGDVVGHU(LQJULII LQNHLQHP0LVVYHUKlOWQLV]XPGDPLWYHUIROJWHQ,QWHUHVVHVWHKW
+DOOHUHWDO5]'LH*HHLJQHWKHLWXQGGLH(UIRUGHUOLFKNHLWEH]LHKHQVLFKGDUDXI
REGDVDQJHVWUHEWH=LHOGXUFKGHQ(LQJULIIHUUHLFKWZHUGHQNDQQ'DV(UIRUGHUQLVGHU=XPXW
EDUNHLWVWHOOWOHW]WOLFKHLQH*WHUDEZlJXQJLQ%H]XJDXIGHQ(LQJULIIV]ZHFNXQGGLH(LQJULIIVZLU
NXQJGDU5KLQRZ5],Q%H]XJDXIGLH(PEU\RQHQIRUVFKXQJLVWVRPLW]XSUIHQ
ZHOFKHV=LHOPLW GHU(LQVFKUlQNXQJHQWVSUHFKHQGHU)RUVFKXQJ YHUIROJWZLUG )UDJOLFK LVW RE
GHU*HVHW]JHEHU XUVSUQJOLFK 6]HQDULHQZLH GDV .ORQLHUHQ YRQ0HQVFKHQ YRU$XJHQ KDWWH
'DPLWZUGHGDV9HUERW LP.RQWH[WGHU0HQVFKHQZUGHHLQHQDOOJHPHLQHQ=ZHFNYHUIROJHQ
XQGZHQLJHUGHPHLQ]HOQHQ(PEU\RGLHQHQ'DVVFKOLHVVWDEHUQLFKWDXVGHP(PEU\ROHW]WOLFK
GRFK HLQHQ 6HOEVW]ZHFN ]X]XHUNHQQHQ GHQ HV XQWHU GHP $VSHNW GHU 0HQVFKHQZUGH ]X
VFKW]HQJLOW
'HU VFKZHL]HULVFKH *HVHW]JHEHU XQG GLH 5HFKWVSUHFKXQJ OLHVVHQ LQVRZHLW ]XPLQGHVW GHP
H[WUDNRUSRUDOHQ(PEU\RGHQ6FKXW]HLQHUJHZLVVHQ:UGHDOVPHQVFKOLFKHV/HEHZHVHQ]X
NRPPHQZHLWHUIKUHQG6SUHFKHU66RVSUDFKVLFKGDV%XQGHVJHULFKWLQ
%*(,DGHXWOLFKIUGLH$QQDKPHHLQHU0HQVFKHQZUGHEHL(PEU\RQHQin vitroDXV,P
EHWUHIIHQGHQ )DOO ZXUGH DUJXPHQWLHUW GDVV GLH KHUDQZDFKVHQGH )UXFKW QLFKW ©YHUEUDXFKWª

 =XU8QWHUVFKHLGXQJYHUVFKLHGHQHU*UXQGUHFKWVW\SHQVLHKHHWZD+DOOHUHWDO5]II
 =XPUHFKWOLFKGLIIXVHQ6WDWXVEHU]lKOLJHU(PEU\RQHQVLHKH6SUHFKHU6
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

XQGQLFKWLQXQZUGLJHU:HLVHLQVWUXPHQWDOLVLHUWZHUGH%*(,D©9HUEUDXFKHQª
XQG©LQVWUXPHQWDOLVLHUHQªN|QQWHQGHPQDFKDOV,QGL]LHQIUHLQH0LVVDFKWXQJGHU0HQVFKHQ
ZUGHJHZHUWHWZHUGHQ*HJHQGLH0HQVFKHQZUGHYHUVWLHVVHGHPQDFKHWZDGLHVRJHQDQQWH
YHUEUDXFKHQGH(PEU\RQHQIRUVFKXQJ in vitro'LH5HLFKZHLWHGLHVHU:UGHEHVWLPPXQJEOHLEW
LP(LQ]HOQHQ MHGRFK XQNODU XQGZXUGH LQ DQGHUHP=XVDPPHQKDQJ ]X HLQHP IUKHUHQ =HLW
SXQNWDXFKRIIHQJHODVVHQ'DV%XQGHVJHULFKWKDW LQHLQHPGDYRUHUJDQJHQHQ(QWVFKHLG)RO
JHQGHV IHVWJHKDOWHQ©2EGHP(PEU\R LQ YLWUREHUHLWVHLQ YHUIDVVXQJVUHFKWOLFKHU6FKXW]]X
NRPPHXQGREGLHVHVGHQYHUIDVVXQJVUHFKWOLFKHQ6FKXW]GHU0HQVFKHQZUGHJHQLHVVH±ZLH
HWZDLQ'HXWVFKODQGDQJHQRPPHQZLUG>«@±EUDXFKWLPYRUOLHJHQGHQ)DOOQLFKWDEJHNOlUW]X
ZHUGHQ$QJHVLFKWVGHV8PVWDQGHVDEHUGDVVPLWGHU%HIUXFKWXQJHLQHU(L]HOOHHLQHPHQVFK
OLFKH,QGLYLGXDOLWlWGHWHUPLQLHUWLVWXQG]XHLQHU*HEXUWHLQHV0HQVFKHQIKUHQNDQQNDQQGDV
6FKLFNVDOGHV(PEU\RVin vitroIUGLH5HFKWVJHPHLQVFKDIWQLFKWJOHLFKJOWLJVHLQª%*(,D
.'HUVSlWHUH(QWVFKHLG]XP%DVOHU5HSURGXNWLRQVPHGL]LQJHVHW]DXVGHP-DKU
%*(,DVFKDIIWLQVRIHUQ.ODUKHLWGDUEHUZHOFKH+DOWXQJGDV%XQGHVJHULFKWLQ%H]XJ
DXI GHQ 6WDWXV YRQ (PEU\RQHQ LP =XVDPPHQKDQJ PLW GHU YHUEUDXFKHQGHQ (PEU\RQHQIRU
VFKXQJ HLQQLPPW =XGHP NDQQ DUJXPHQWLHUW ZHUGHQ GDVV EHUHLWV LP YRUDXVJHKHQGHQ (QW
VFKHLGDQHUNDQQWZXUGHGDVVGDV©6FKLFNVDOGHV(PEU\RVin vitroIUGLH5HFKWVJHPHLQVFKDIW
QLFKWJOHLFKJOWLJªVHLQN|QQHXQGGLH7HQGHQ]GDPLWEHUHLWVLQ5LFKWXQJGHU$QHUNHQQXQJHL
QHVJHZLVVHQ(LJHQZHUWHVYRQ(PEU\RQHQJHJDQJHQVHL(VLVWDEHUGDYRQDXV]XJHKHQGDVV
GDPLW HLQ :UGHVWDWXV LQVWDOOLHUW ZXUGH ZHOFKHU QLFKW XQDEKlQJLJ YRP MHZHLOLJHQ (LQJULIIV
]ZHFNDOVVFKW]HQVZHUW]XJHOWHQKDW=XGHPVSUHFKHQEHLGH(QWVFKHLGHOHGLJOLFKYRP(P
EU\R in vitro(LQDOOJHPHLQYHUELQGOLFKHU0HQVFKHQZUGHVWDWXVIU(PEU\RQHQNDQQVRPLW]X
PLQGHVWDXVGHU5HFKWVSUHFKXQJQLFKWKHUJHOHLWHWZHUGHQ
:DVGHQXQDQWDVWEDUHQ.HUQJHKDOWGHU)RUVFKXQJVIUHLKHLWGDUVWHOOWVFKHLQWLP*UXQGHHEHQVR
IUDJOLFK ZLH GHU XQEHVWLPPWH UHFKWOLFKH 6WDWXV YRQ (PEU\RQHQ ,P =XVDPPHQKDQJ PLW GHU
)RUVFKXQJXQG%LRVLFKHUKHLWVWHOOWHGLH(LGJHQ|VVLVFKH(WKLNNRPPLVVLRQIUGLH%LRWHFKQRORJLH
LP $XVVHUKXPDQEHUHLFK (.$+ XQOlQJVW HQWVSUHFKHQGH hEHUOHJXQJHQ DQ 'DEHL NDP LP
=XVDPPHQKDQJPLWGHU'LVNXVVLRQEHU3XEOLNDWLRQVHLQVFKUlQNXQJHQ]XP$XVGUXFNGDVV
VRJDU )RUVFKXQJVYHUERWH ZHOFKH VFKZHUHU LQ GLH )RUVFKXQJVIUHLKHLW HLQJUHLIHQ DOV 3XEOLND
WLRQVYHUERWH QDFK EHUZLHJHQGHU0HLQXQJ QLFKW SHU VH LQ GHQ .HUQJHKDOW GHV*UXQGUHFKWV
HLQJUHLIHQ(.$+6I(VNDQQDOVRDXFKLPYRUOLHJHQGHQ)DOOGDYRQDXVJHJDQJHQ
ZHUGHQGDVVPLWGHP9HUERWGHU(PEU\RQHQIRUVFKXQJin vitro QLFKWSHUVHHLQ(LQJULIILQGHQ
.HUQJHKDOWGHU)RUVFKXQJVIUHLKHLWHUIROJW)HVW]XKDOWHQ LVW LQVRZHLWGDVVDXFKHLQNRPSOHW
WHV)RUVFKXQJVYHUERWZHOFKHVDXIGHQHUVWHQ%OLFNDOVVFKlUIVWH0DVVQDKPH]XU(LQVFKUlQ
NXQJ GHU )RUVFKXQJVIUHLKHLW HUVFKHLQW QLFKW SHU VH GHQ .HUQJHKDOW GHV 5HFKWV EHUKUHQ
PXVV(.$+6I
8QVLFKHUKHLWHQGHU0HQVFKHQZUGHEHVWLPPXQJ
=XU)UDJHREGLH)RUVFKXQJDQ(PEU\RQHQXQWHU(LQVDW]YRQ*HQRPH(GLWLQJ9HUIDKUHQNQI
WLJde lege ferenda ]XJHODVVHQZHUGHQVROOWHZLUGPLWXQWHUHLQHYHUPHLQWOLFKNODU NRQWXULHUWH
)RUVFKXQJVIUHLKHLWGHPLQVHLQHU%HGHXWXQJXQG5HLFKZHLWHXQVLFKHUHQ:UGHVWDWXVGHVXQ

 .RQNUHW JLQJ HV GDEHL XP GLH3XEOLNDWLRQVEHVFKUlQNXQJZLVVHQVFKDIWOLFKHU (UJHEQLVVH QDPHQWOLFK ]XUhEHUWUD
JXQJYRQ9RJHOJULSSHYLUHQ GHUHQ EUHLWH.HQQWQLVQDKPH]X6FKDGHQVXQG0LVVEUDXFKVIlOOHQ IKUHQ N|QQWH VLHKH
GD]X(.$+6II
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

JHERUHQHQ /HEHQV JHJHQEHUJHVWHOOW 'LH YHUIDVVXQJVPlVVLJ JDUDQWLHUWH )RUVFKXQJVIUHLKHLW
NDQQDXVGLHVHU6LFKW]ZDUGXUFKDXV]XP6FKXW]GHU0HQVFKHQZUGHHLQJHVFKUlQNWZHUGHQ
'LHHEHQIDOOVYHUIDVVXQJVPlVVLJYHUDQNHUWH6FKUDQNHQEHVWLPPXQJ LQ$UW$EV%9PLW
LKUHQHLQIDFKJHVHW]OLFKHQ(QWVSUHFKXQJHQLQ$UW$EV6W)*XQG$UW$EV)0HG*NDQQ
)RUVFKXQJVYHUERWHLQVRZHLWJUXQGVlW]OLFKUHFKWIHUWLJHQ6LHLVWDEHU]XQlFKVWDXIHLQHJHQDXH
UH%HVWLPPXQJGHV:UGHVWDWXVDQJHZLHVHQ,QVEHVRQGHUHLVW]XEHVWLPPHQZHUEHUKDXSW
7UlJHULQRGHU7UlJHUGHU]XVFKW]HQGHQ0HQVFKHQZUGHVHLQNDQQXQGLQZHOFKHU:HLVHGLH
LQXQWHUVFKLHGOLFKHQ%HVWLPPXQJHQGHU%XQGHVYHUIDVVXQJSRVLWLYLHUWH0HQVFKHQZUGHJDUDQ
WLHVFKOLHVVOLFK]XGHXWHQLVW
,Q GLHVHU +LQVLFKW ZHQGHW 5WVFKH  JHJHQ HLQ JHQHUHOOHV 9HUERW GHU YHUEUDXFKHQGHQ
)RUVFKXQJDQEHU]lKOLJHQ(PEU\RQHQHLQGDVVGLHVHVVLFKDXFKQLFKWGXUFKHLQHP|JOLFKHU
ZHLVHVFKRQGHPXQJHERUHQHQ/HEHQ]XNRPPHQGH0HQVFKHQZUGHUHFKWIHUWLJHQODVVH8Q
WHU+LQZHLVDXIGLH IHKOHQGHQ%HGUIQLVVHYRQ(PEU\RQHQ LQVEHVRQGHUHDXIGHQ0DQJHODQ
(PSILQGXQJVIlKLJNHLWXQG%HZXVVWVHLQYHUWULWW5WVFKHGLH$QVLFKWGDVVGLH*UXQGUHFKWHYRQ
YXOQHUDEOHQ 3HUVRQHQ XQG PLWKLQ GLH )RUVFKXQJVIUHLKHLW ©DXV HLQHP XQDEKlQJLJHQ PRUDOL
VFKHQ6WDQGSXQNWªK|KHU]XJHZLFKWHQVHLHQDOVGLH:UGHYRQ(PEU\RQHQ'LH:UGHIUKHU
(PEU\RQHQGUIHQLFKW DEVROXW JHVHW]W XQGGHU)RUVFKXQJVIUHLKHLW EHUJHRUGQHWZHUGHQ$OV
©UHLQREMHNWLYHU:HUWRKQH%H]XJ]XU9XOQHUDELOLWlWHLQHV/HEHZHVHQVªN|QQHGLH0HQVFKHQ
ZUGH IUKHU (PEU\RQHQ GDKHU QLFKW GLH$XVEXQJ GHU )RUVFKXQJVIUHLKHLW YHUGUlQJHQ 5W
VFKH 6  I5WVFKH YHUWULWW GDPLW HLQHQ LQGHU VFKZHL]HULVFKHQ9HUIDVVXQJVOHKUH
YJO%*(ODII6FKZHL]HULVFKHU%XQGHVUDW6YHUEUHLWHWHQ$QVDW]
GHU ]ZDU GDYRQ DXVJHKW GDVV GHU (PEU\R in vitro DQ GHU0HQVFKHQZUGH WHLOKDW DEHU QXU
LQVRZHLWDOVGLHVHDOVREMHNWLYHV9HUIDVVXQJVSULQ]LSHLQHQHQWVSUHFKHQGHQREMHNWLYHQ6FKXW]
JHZlKUW'DEHLVROOQXUELV]XHLQHPJHZLVVHQ*UDGGHU(LJHQZHUWYRQ(PEU\RQHQXQG)|WHQ
DOVPHQVFKOLFKH/HEHZHVHQXQGSRWHQ]LHOOH3HUVRQHQJHVFKW]WVHLQ5WVFKH5]
]X$UW+)*6SUHFKHU6%FKOHU	0LFKHO66FKHIHU6
I'LH(U]HXJXQJYRQ(PEU\RQHQ]X)RUVFKXQJV]ZHFNHQLVWQDFK$UW$EVOLWF%9LQ
VRZHLW MHGHQIDOOV YHUERWHQ (LQ 6FKXW] DOV 5HFKWVSHUVRQ NRPPW DXV GLHVHU 6LFKW DOOHUGLQJV
QLFKWLQ%HWUDFKW
'LHVH$XIIDVVXQJEHUXKW IUHLOLFKDXI HLQLJHQYRUDXVVHW]XQJVUHLFKHQ$QQDKPHQ =XQlFKVW
ZLUG XQWHUVWHOOW GDVV VLFK 5HFKWH DXVVFKOLHVVOLFK DQ EHVWLPPWHQ )lKLJNHLWHQ %HGUIQLVVHQ
RGHU9HUOHW]EDUNHLWHQEHPHVVHQODVVHQZREHLDXVJHNODPPHUWEOHLEWZLHGLHVH0HUNPDOHHP
SLULVFK]XEHVWLPPHQXQGQRUPDWLYDOVUHFKWOLFKUHOHYDQWH©,QWHUHVVHQª]XUHNRQVWUXLHUHQVLQG
8QWHUGLHVHP%OLFNZLQNHOHUVFKHLQWGDQQHWZDDXFKGHU:UGHVWDWXVYRQLUUHYHUVLEHONRPDW|
VHQ0HQVFKHQGLHQLFKWEHUGDVJHIRUGHUWHVXEMHNWLYH%HZXVVWVHLQYHUIJHQLQIUDJHJHVWHOOW
.DUDYDV  6   'DUDQ NQSIW HLQ DXVVFKOLHVVOLFK DQ )UHLKHLWVUHFKWHQ RULHQWLHUWHU
5HFKWVEHJULII DQ GHU PLW HQWVSUHFKHQG DXVJHGHKQWHQ 6FKXW]EHUHLFKVEHVWLPPXQJHQ JHUDGH
IU GHQ%HUHLFK GHU )RUVFKXQJ NDXP NRQWXULHUWH*UHQ]]LHKXQJHQ ]XOlVVW'LH6FKUDQNH GHU
)RUVFKXQJVIUHLKHLWNDQQGDQQDOOHQIDOOVLQGHU1XW]XQJYRQ(PEU\RQHQ©IUJHULQJIJLJH=ZH
FNHªEHVWLPPWZHUGHQ5WVFKH6RKQHGDEHLDXIGLHQRUPDWLYH.RQVWUXLHUWKHLW
GHV]XJUXQGHJHOHJWHQYHUPHLQWOLFKNODUEHVWLPPWHQ)RUVFKXQJVEHJULIIVXQGGLHHQWVSUHFKHQ
GHQ)UHLKHLWVXQWHUVWHOOXQJHQVXEMHNWLYHU5HFKWHHLQ]XJHKHQ'LHVHU5HFKWVEHJULIIYHUELQGHW
VLFKVFKOLHVVOLFKPLWHLQHUVSH]LILVFKHQ'HXWXQJGHU0HQVFKHQZUGHJDUDQWLHGLHVLFKYRUDO
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

OHPDXIGLH3RVLWLYLHUXQJVJHVFKLFKWHGHUVFKZHL]HULVFKHQ%XQGHVYHUIDVVXQJEHUXIW'HUHQ%H
VRQGHUKHLWEHVWHKWQDFK5WVFKHGDULQGDVVGLHLP=XJHGHU7RWDOUHYLVLRQLQ$UW%9DOV
©+DXSWQRUPªYHUDQNHUWH0HQVFKHQZUGHDOVVXEMHNWLYHV5HFKWQXUJHERUHQH0HQVFKHQVFKW
]HZlKUHQGLKUHQZHLWHUHQ3RVLWLYLHUXQJHQLQGHQ$UWEXQGE%9DXVVFKOLHVVOLFKGLH
%HGHXWXQJREMHNWLYHU9HUIDVVXQJVSULQ]LSLHQ]XNRPPH5WVFKH6II
'LHVHVK\EULGH0HQVFKHQZUGHYHUVWlQGQLVIKUWJHUDGH]X]ZDQJVOlXILJ]XGHUEHVFKULHEHQHQ
3RVLWLRQ LP %HUHLFK GHU (PEU\RQHQIRUVFKXQJ:HQQ QlPOLFK GLH0HQVFKHQZUGH HLQHUVHLWV
GLH%HGUIQLVVHHLQ]HOQHUJHERUHQHU0HQVFKHQLQ)RUPHLQHVLQGLYLGXHOOHQVXEMHNWLYHQ5HFKWV
VFKW]HQVROO$UW%9DQGHUHUVHLWVMHGRFKDOV9HUIDVVXQJVSULQ]LSHLQ]LJ©REMHNWLYHDEVWUDN
WH:HUWHªVFKW]WYD$UW$EV%9GLHVLFKQDFKGHPMHZHLOLJHQ0HQVFKHQELOGHLQHU
*HVHOOVFKDIW]XHLQHUEHVWLPPWHQ=HLWULFKWHQGDQQ©PXVVGLH:UGHDOVUHLQREMHNWLYHU:HUW
RKQH%H]XJ]XU9HUOHW]EDUNHLWHLQHV LQGLYLGXHOOHQ/HEHZHVHQV]XUFNWUHWHQª5WVFKH
6
(LQHVROFKH$XIVSDOWXQJGHU0HQVFKHQZUGHJDUDQWLH LQHLQHQVXEMHNWLYUHFKWOLFKHQXQGHLQHQ
REMHNWLYUHFKWOLFKHQ7HLO LVW IUHLOLFKGD]XJH]ZXQJHQGDV(UJHEQLV VHLQHU©8P'HXWXQJGHU
0HQVFKHQZUGHªDXIJUXQGHLQHU©5HNRQVWUXNWLRQLKUHUVFKOHLFKHQGHQ(QWVWHKXQJVXQG3RVL
WLYLHUXQJVJHVFKLFKWHª .DUDYDV6 IEHUHLWV]XVHLQHUHLJHQHQ%HJUQGXQJYRU
ZHJ]XQHKPHQ'LHVXEMHNWLYUHFKWOLFKH'HXWXQJGHU0HQVFKHQZUGHZLUG]LUNXOlUPLWGHQVHO
EHQVXEMHNWLYHQ:HUWHQ OHJLWLPLHUW DXI GHUHQ9HUZLUNOLFKXQJVLH ]LHOHQ VROO GHQ LQGLYLGXHOOHQ
,QWHUHVVHQJHERUHQHU3HUVRQHQ'DEHLZLUGQLFKWZHLWHUSUREOHPDWLVLHUWGDVVHLQHVROFKHUDUW
YHUVWDQGHQH0HQVFKHQZUGHJDUDQWLHJHJHQEHU LKUHUXUVSUQJOLFKHQ$XIJDEHQHXH7HFKQR
ORJLHQKLQVLFKWOLFKLKUHU$XVZLUNXQJHQNULWLVFK]XKLQWHUIUDJHQXQGJHJHEHQHQIDOOVHLQ]XVFKUlQ
NHQ JHUDGH]X HLQH ©QRUPDWLYH 6FKXENUDIWXPNHKUª HQWIDOWHW 1DFK HLQHU WUHIIHQGHQ %H
VFKUHLEXQJYRQ.HUVWHQHUVFKHLQHQ1DWXUXQGQDWUOLFKH(QWZLFNOXQJGHV0HQVFKHQ LQHLQHU
VROFKHQ'HXWXQJ QXU QRFK DOV ©EORVVH%HVFKUlQNXQJHQPHQVFKOLFKHU (QWIDOWXQJVSRWHQ]LDOH
GLHHV]XEHUZLQGHQJLOWª.HUVWHQ6'LH,QDQVSUXFKQDKPHGHU0HQVFKHQZU
GHJDUDQWLH ]XU 6WlUNXQJ HLQHU LQGLYLGXDOLVWLVFK EHUVWHLJHUWHQ 6HOEVWEHVWLPPXQJ IKUW VRPLW
OHW]WOLFKGD]XGDVVVLH©QLFKWPHKUDOV*UHQ]HHLQHUVLFKWHFKQLVLHUHQGHQ8PZHOWVRQGHUQDOV
6FKXENUDIWIUGLH6HOEVWWHFKQLVLHUXQJGHV0HQVFKHQªGLHQWXQGHLQHHQWVSUHFKHQGH©QRUPD
WLYH6WUHXIXQNWLRQªHQWIDOWHW.HUVWHQ6GLHQLFKW]XOHW]WDXIGLHEHVFKULHEHQH'R
PLQDQ] VXEMHNWLYHU 6HOEVWEHVWLPPXQJV XQG )UHLKHLWVYHUZLUNOLFKXQJVSRVLWLRQHQ JHJHQEHU
REMHNWLYUHFKWOLFKHQ6FKXW]IXQNWLRQHQKLQDXVOlXIW.HUVWHQ6I
0HQVFKHQZUGHDOVREMHNWLYHV9HUIDVVXQJVSULQ]LS
'LH YHUIDVVXQJVUHFKWOLFKHQ*UHQ]HQGLHVHU'\QDPLVLHUXQJVHQWZLFNOXQJ VLQGDQJHVLFKWV LKUHU
HLQVHLWLJHQ )L[LHUXQJ DXI LQGLYLGXHOOH )UHLKHLWVDXVEXQJHQ OHW]WOLFK ZLHGHU LQ GHU ©VR]LDOH>Q@
'LPHQVLRQGHU7HFKQLNª]XVXFKHQGLHGHULQGLYLGXHOOHQ6HOEVWYHUZLUNOLFKXQJXQGVWHLJHUXQJ
±JHUDGHDXFKPLW5FNVLFKWDXINQIWLJH0HQVFKHQ±REMHNWLYH6FKUDQNHQDXIHUOHJW.HUVWHQ

=XGHQ6FKZlFKHQHLQHU,VROLHUXQJGHU0HQVFKHQZUGHEHVWLPPXQJYRQLKUHQDXVVHUUHFKWOLFKHQ4XHOOHQXQGHQW
VSUHFKHQGHU9HUVXFKHHLQHUUHLQSRVLWLYLVWLVFKHQ,QKDOWVEHVWLPPXQJVLHKHPLW%OLFNDXI$UW$EV*UXQGJHVHW]IU
GLH%XQGHVUHSXEOLN'HXWVFKODQG*UXEHU6II
 6LHKH HQWVSUHFKHQG LP +LQEOLFN DXI GHQ *HEUDXFK GHU 0HQVFKHQZUGHIRUPHO DOV WUDQVKXPDQLVWLVFKHQ ©6FKULWW
PDFKHUIUGLHVHOEVWEHVWLPPWH6WHLJHUXQJVXEMHNWLYHU)lKLJNHLWHQª.HUVWHQ6I
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 

6I(VJHKWGDQQZHQLJHUGDUXPGHQ)UHLKHLWVUHFKWHQJHERUHQHU0HQVFKHQJH
ZLVVH VXEMHNWLYLHUWH bTXLYDOHQWHZLH HLQ5HFKW DXI /HEHQ IU (PEU\RQHQ HQWJHJHQ]XVWHOOHQ
1RFKZHQLJHUKLOIUHLFKLVWHVDOOHUGLQJVGHULP,QWHUHVVHHLQHVPHGL]LQLVFKHQRGHUJHVHOOVFKDIW
OLFKHQ )RUWVFKULWWV ZHLW DXVJUHLIHQGHQ )RUVFKXQJVIUHLKHLW PLW ©REMHNWLYHQª JHVHOOVFKDIWOLFKHQ
:HUWHQXQG0HQVFKHQELOGHUQGHU$OOJHPHLQKHLW]XEHJHJQHQ9LHOPHKUJLOWHVGLH0HQVFKHQ
ZUGH DOV REMHNWLYHV 9HUIDVVXQJVSULQ]LS YRU DOOHP LQ LKUHU )XQNWLRQ IU GLH *HVHOOVFKDIW GHU
*HJHQZDUWHUQVW]XQHKPHQ
'LHVH)XQNWLRQLVWQDFK/DGHXUXQG$XJVEHUJLQGHU$XIJDEHGHU0HQVFKHQZUGHJDUDQWLH]X
HUNHQQHQDOV©8QYHUIJEDUNHLWVWRSRVª/DGHXU	$XJVEHUJ69XQGPLWKLQDOV.RUUHN
WLY]X IXQJLHUHQJHJHQEHUGHQPLWQHXHQ%LRWHFKQRORJLHQHLQKHUJHKHQGHQ7HQGHQ]HQHLQHU
SULQ]LSLHOO XQEHJUHQ]WHQ LQGLYLGXHOOHQ 6HOEVWYHUZLUNOLFKXQJPLW WHFKQLVFKHQ0LWWHOQ$XV HLQHU
VROFKHQ IXQNWLRQDOHQ6LFKWHUVFKHLQWGLHELVKHULJHNRQWUlUH$XVHLQDQGHUVHW]XQJYRQYRUUHFKW
OLFKHQ WUDQV]HQGHQWDOHQ UHOLJL|VHQ RGHU SKLORVRSKLVFK EHJUQGHWHQ 0HQVFKHQZUGHYHU
VWlQGQLVVHQPLWSRVLWLYLVWLVFKHQ.RQ]HSWHQGHVMXULVWLVFKHQ%LQQHQGLVNXUVHVJHUDGH]XDOVHLQH
*HJHQEHUVWHOOXQJIDOVFKHU)URQWHQ,QGHPGLHELVKHULJH)UDJHQDFK/HJLWLPLWlWXQG5HLFKZHL
WHGHU0HQVFKHQZUGHJDUDQWLHQXQPHKUGHUHQSRVLWLYH)XQNWLRQIUGDVPRGHUQH*HPHLQZH
VHQLQGHQ%OLFNQLPPWOlVVWVLFKGDUVWHOOHQ©ZHOFKHUJXWH6LQQHLQHULQGDV5HFKWLQWHJULHUWHQ
.RQ]HSWLRQGHU8QYHUIJEDUNHLW GHU0HQVFKHQZUGH]XNRPPHQNDQQªGLHGDQQ©DXFKXQG
JHUDGHDOV6HW]XQJ>«@HUIRUGHUOLFK>ZlUH@ª/DGHXU	$XJVEHUJ69I'HPOLHJWGLH
DXVGHU7KHRULHVR]LDOHU6\VWHPHVWDPPHQGH$QQDKPH]XJUXQGHGDVVGLH0HQVFKHQZUGH
JDUDQWLH LQ GHU PRGHUQHQ LQ VR]LDOH 7HLOV\VWHPH IXQNWLRQDO DXVGLIIHUHQ]LHUWHQ *HVHOOVFKDIW
GD]X GLHQW GLH 6WHOOXQJ GHV ,QGLYLGXXPV ]X VLFKHUQ JHJHQEHU GHQ H[SDQVLYHQ 9HUHLQQDK
PXQJHQ GXUFK GLH XQWHUVFKLHGOLFKHQ 7HLOV\VWHPH HWZD GHU 3ROLWLN GHU:LUWVFKDIW RGHU QLFKW
]XOHW]WGHU:LVVHQVFKDIW/DGHXU	$XJVEHUJ6
'DPLW YHUELQGHWVLFKVRGDQQGLH MXULVWLVFK IRUPXOLHUWH5ROOHGHV0HQVFKHQDOV5HFKWVVXEMHNW
/DGHXU	$XJVEHUJ6XQGPLWKLQHLQHVLQGLHVHP.RQWH[WRIWJHQDQQWHQ©5HFKWV
5HFKWH]XKDEHQª$UHQGW6I*UXEHU6II'HUHLQ]HOQH0HQVFKZLUG
DXVGLHVHP%OLFNZLQNHOPLWGHU.DWHJRULHGHU0HQVFKHQZUGH LQGLH UHFKWOLFKHQ2SHUDWLRQHQ
DOV©HLQJHVFKORVVHQHVDXVJHVFKORVVHQHV0RPHQWªDXIJHQRPPHQXQGDOV,QGLYLGXXP©JHUDGH
LQVHLQHUSULQ]LSLHOOHQ8QHUNHQQEDUNHLWXQG8QEHVWLPPEDUNHLWªLP5HFKWEHUFNVLFKWLJW/DGHXU
	$XJVEHUJ6I,QIROJHGHVVHQLVWHVDXVUHFKWOLFKHU6LFKWDXFKQLFKWP|JOLFKEH
VWLPPWHPHWDSK\VLVFKH)HVWOHJXQJHQ]XHLQHP©:HVHQGHV0HQVFKHQª]X WUHIIHQYLHOPHKU
NDQQGLH0HQVFKHQZUGHQXUQRFK LQ$EKlQJLJNHLWYRQGHQ MHZHLOLJHQJHVHOOVFKDIWOLFKHQ=X
VWlQGHQ XQG LQVEHVRQGHUH HUVW YRP 9HUOHW]XQJVYRUJDQJ KHU EHVWLPPW ZHUGHQ /DGHXU 	
$XJVEHUJ6I'LH0HQVFKHQZUGHVFKW]WGHQ0HQVFKHQGHPHQWVSUHFKHQGQLFKW
HUVWLQGHU)RUPHLQHVJHOXQJHQHQ(UJHEQLVVHVVRQGHUQEHUHLWVPLW5FNVLFKWDXIGHQJHVDP
WHQ©)RUPDWLRQVSUR]HVVGHUSHUVRQDOHQ,GHQWLWlWª/DGHXU	$XJVEHUJ6II)ROJ
OLFKLVWIUGHQ:UGHVFKXW]DXFKQLFKWHQWVFKHLGHQGREGHUHLQ]HOQH7UlJHUGLHVHURKQHKLQLQ
JHZLVVHQ *UHQ]HQ XQYHUIJEDUHQ:UGH EHUHLWV GLH VR]LDOH 5ROOH DOV 5HFKWVVXEMHNW VHOEVW
VWlQGLJ ZDKUQHKPHQ NDQQ LQ GLHVHP6LQQH /DGHXU 	$XJVEHUJ    ,QVRZHLW LVW
DXFKVFKRQZLH/DGHXUXQG$XJVEHUJWUHIIHQGKHUDXVDUEHLWHQ©GLH6W|UXQJGHU3UR]HVVHVGHU
6HOEVWHU]HXJXQJ YRQ$XWRQRPLH GHV ,QGLYLGXXPV GXUFK GLH ± ZLH DXFK LPPHU EHJUHQ]WH ±
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
JHQHWLVFKH,QWHUYHQWLRQLQGDV½6HOEVW¾>«@QLFKWDXVJHVFKORVVHQª/DGHXU	$XJVEHUJ
6 IIPLWLQVRZHLW]XVWLPPHQGHU%H]XJQDKPHDXI+DEHUPDV
,Q9HUELQGXQJPLWGHP(UIRUGHUQLVHLQHUP|JOLFKVWNODUHQ*UHQ]]LHKXQJGHV$QZHQGXQJVEH
UHLFKV GHU0HQVFKHQZUGHJDUDQWLH IKUW GLH )RUGHUXQJ QDFK HLQHP EHUHLWV DP3UR]HVV GHU
3HUV|QOLFKNHLWVELOGXQJ DQVHW]HQGHQ:UGHVFKXW] VFKOLHVVOLFK ]X HLQHU ]HLWOLFKHQ 9RUYHUODJH
UXQJ LKUHU$QZHQGEDUNHLW 'HP]XIROJH N|QQHQ GXUFKDXV VFKRQPHQVFKOLFKH (PEU\RQHQ DOV
7UlJHUGHU0HQVFKHQZUGHDQ]XHUNHQQHQVHLQZREHLGDPLWQLFKWDXVJHVDJWLVWGDVVGLHOLEH
UDOH5HFKWVXQG9HUIDVVXQJVRUGQXQJ MHGHQ(LQJULII LQGDVYRUJHEXUWOLFKH/HEHQXQWHUELQGHQ
PVVWH,PPHUKLQVFKOLHVVHQ/DGHXUXQG$XJVEHUJDEHUGDUDXVGDVV©GLH½IUHLH¾ LQGLYLGXHOOH
9HUIJXQJMHGHQIDOOVEHJUHQ]WZHUGHQPXVV±XQG]ZDULQVEHVRQGHUHVRZHLWGLH:LVVHQVFKDIW
GLH9HUIJXQJEHUJHQHWLVFKHV½0DWHULDO¾EHDQVSUXFKWª/DGHXU	$XJVEHUJ6I
9HUEUDXFKHQGH(PEU\RQHQIRUVFKXQJ LVWGDQDFKQLFKWHUVWGDQQHLQHUNULWLVFKHQhEHUSUIXQJ
]X XQWHU]LHKHQ ZHQQ VLH QXU DXI ©JHULQJIJLJH =ZHFNHª 5WVFKH  6  DE]LHOW
6RZHLWHVGDEHLDOOHUGLQJVXPGLH(U]HXJXQJXQG1XW]XQJQHXHQ:LVVHQVJHKWZLUGGLH9HU
ZHQGXQJ YRQ (PEU\RQHQ IU GLH =ZHFNH DQGHUHU IUHLOLFK DXFK QLFKW YRQ YRUQKHUHLQ DXV]X
VFKOLHVVHQVHLQ©'HU5HVSHNWYRUGHP½6HOEVW¾GHV/HEHQVLPSOL]LHUWDXFKGLH(USUREXQJQHX
HU0|JOLFKNHLWHQVRZHLWGDEHLGLH5HJHOQGHU6HOEVWRUJDQLVDWLRQGHV/HEHQVEHXQGJHDFKWHW
ZHUGHQª/DGHXU	$XJVEHUJ6
0DVVJHEHQGIUGLHVHV©3ULQ]LSGHV5HVSHNWVYRUGHU6HOEVWRUJDQLVDWLRQGHV/HEHQVª/DGHXU
	$XJVEHUJ6IN|QQHQHWZDOHJLWLPLHUHQGH=LHOVHW]XQJHQZLHHLQNRQNUHWHUWKHUD
SHXWLVFKHU1XW]HQ LQGHUPHGL]LQLVFKHQ)RUVFKXQJVHLQ ,QGLHVHU+LQVLFKWGDUIHVGDQQDEHU
QLFKW]XVLJQLILNDQWHQ(LQZLUNXQJHQDXIGLH.HLPEDKQNRPPHQ'HU$XWRQRPLHNQIWLJHU0HQ
VFKHQLVWLQVRZHLWGXUFKDXV5HFKQXQJ]XWUDJHQ'LHVHNDQQDXFKQLFKWRKQH:HLWHUHVHLQHP
HOWHUOLFKHQ%HVWLPPXQJVUHFKWXQWHUVWHOOWZHUGHQZHOFKHVVLFKZRP|JOLFKVRJDUDXVVFKOLHVVOLFK
DQGHQ0DVVVWlEHQHLQHUNROOHNWLYJHELOGHWHQ9RUVWHOOXQJEHU©YRUWHLOKDIWHQDWUOLFKH5HVVRXU
FHQZLH HLQHJXWH*HVXQGKHLWª DXVULFKWHQPDJ YJO MHGRFK5WVFKH 6 5LVLNR
1XW]HQ%HZHUWXQJHQ ZHUGHQ VLFK DXFK DQ GLHVHU 6WHOOH GDUDQ KDOWHQ PVVHQ GDVV HV LP
%HUHLFK GHU (PEU\RQHQIRUVFKXQJ JHUDGH QLFKW DXVVFKOLHVVOLFK XP GLH 5LVLNHQ XQG 9RUWHLOH
JHERUHQHU0HQVFKHQJHKWVRQGHUQLQVEHVRQGHUHDXFKXPNQIWLJH0HQVFKHQXQG]XNQIWLJH
0|JOLFKNHLWHQGHU/HEHQVXQG3HUV|QOLFKNHLWVHQWIDOWXQJ
,PhEULJHQHUVFKHLQHQJHVHW]OLFKH5HJHOXQJHQPLW)HVWOHJXQJHQYRQLQKDOWOLFKHQ.ULWHULHQ]XU
*UHQ]EHVWLPPXQJYRQ)RUVFKXQJVIUHLKHLWXQG0HQVFKHQZUGHJHUDGHDXIGHPG\QDPLVFKHQ
)HOGGHU(PEU\RQHQIRUVFKXQJNDXPDOV]ZHFNPlVVLJ'HUWHFKQLVFKHQ(QWZLFNOXQJDQJHPHV
VHQHUH(QWVFKHLGXQJHQZHUGHQYLHOPHKULQHQWVSUHFKHQGDXVJHVWDOWHWHQ3UR]HGXUHQXQG,QVWL
WXWLRQHQ ]X VXFKHQ VHLQ GLH LKUHUVHLWV DXI HLQH P|JOLFKVW EUHLWH (LQEH]LHKXQJ DOOHU *HVHOO
VFKDIWVWHLOHDXV]XULFKWHQVLQG
,QGLHVHP6LQQHDXFK/DGHXU	$XJVEHUJ6IXQWHUDQGHUHPPLW+LQZHLVDXIGLHQRWZHQGLJH(LQEH]LH
KXQJYRQ(WKLNNRPPLVVLRQHQGHUHQ$UEHLWDXIGLH+HUDXVELOGXQJYRQ)DOOJUXSSHQXQGYRUDOOHPDXIGLH©'LYHUVLWlW
YRQ2SWLRQHQªIUGLH=XNXQIWHLQ]XVWHOOHQVHL
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
 .HLPEDKQWKHUDSLH
0LW*HQRPH(GLWLQJ9HUIDKUHQN|QQWHQQLFKWQXUGLH*HQHVRPDWLVFKHU=HOOHQYHUlQGHUWVRQGHUQ
DXFKHLQ(LQJULIILQGDVYHUHUEEDUHPHQVFKOLFKH.HLPJXWYRUJHQRPPHQZHUGHQ8QWHU.HLP
EDKQWKHUDSLHLVWGLH9HUlQGHUXQJGHV(UEJXWVYRQ6DPHQXQG(L]HOOHQYRQIUKHQHPEU\RQDOHQ
=HOOHQRGHUYRQ9RUOlXIHU]HOOHQDXVGHQHQ6DPHQXQG(L]HOOHQHQWZLFNHOWZHUGHQN|QQHQ]X
YHUVWHKHQ'LH%RWVFKDIW]XP(PEU\RQHQIRUVFKXQJVJHVHW]GHILQLHUWGLH.HLPEDKQWKHUDSLHZLH
IROJW©7KHUDSHXWLVFKHU(LQJULIILQGDV*HQRPYRQ.HLPEDKQ]HOOHQXD6SHUPLHQXQG(L]HOOHQ
(LQGHUDUWLJHU(LQJULIIKDW]XU)ROJHGDVVVLFKGLHJHQHWLVFKH9HUlQGHUXQJDXIDOOHQDFKIROJHQ
GHQ*HQHUDWLRQHQYHUHUEWª6FKZHL]HULVFKHU%XQGHVUDW6,P=XVDPPHQKDQJPLW
GHU$QZHQGXQJYRQ*HQRPH(GLWLQJVWHKWGDEHLQLFKWQXUGLHVRPDWLVFKH*HQWKHUDSLHVRQGHUQ
DXFKGLH0|JOLFKNHLWYRQJH]LHOWHQ.HLPEDKQHLQJULIIHQ]XU'LVNXVVLRQ:HU LQGDV(UEJXWHLQHU
.HLPEDKQ]HOOH RGHU HLQHU HPEU\RQDOHQ =HOOH YHUlQGHUQG HLQJUHLIW ZLUG QDFK $UW  $EV 
)0HG*PLW)UHLKHLWVVWUDIHELV]XGUHL-DKUHQRGHUPLW*HOGVWUDIHEHVWUDIW:lKUHQGGLHHUZlKQWH
%RWVFKDIW LQ LKUHP*ORVVDUYRQ©*HQRPªVSULFKWYHUZHQGHWGDV)0HG*GHQ%HJULII©(UEJXWª
(LQHHQWVSUHFKHQGH%HVWLPPXQJILQGHWVLFKLQ$UW$EVOLWE6W)*
:lKUHQGGHPQDFKGLHVRPDWLVFKH*HQWKHUDSLHLQGHU6FKZHL]JUXQGVlW]OLFK]XOlVVLJLVWZHQQ
VLH GLDJQRVWLVFKH WKHUDSHXWLVFKH RGHU SUlYHQWLYH =ZHFNH YHUIROJW VLQG .HLPEDKQHLQJULIIH
VRZRKOGXUFKGLHQDWLRQDOH*HVHW]JHEXQJDOVDXFKGXUFKGLHUDWLIL]LHUWH%LRPHGL]LQNRQYHQWLRQ
YHUERWHQ'LHIUGLH6FKZHL]LP+LQEOLFNDXI*HQWKHUDSLHXQG.HLPEDKQLQWHUYHQWLRQDOVUHVW
ULNWLY]XEH]HLFKQHQGH5HFKWVODJHXPIDVVHQG6SUHFKHU6IIVFKOLHVVWDOOHUGLQJV
QLFKWYRQYRUQKHUHLQDXVQDFK0|JOLFKNHLWHQHLQHUDQJHSDVVWHQ5HJXOLHUXQJ IUGHQ)DOO]X
VXFKHQGDVV WHFKQLVFKHU)RUWVFKULWWXQG(UIROJH LP%HUHLFKGHU*HQWKHUDSLH]XGHXWOLFKYHU
lQGHUWHQ 5LVLNREHZHUWXQJHQ IKUHQ 'LH0|JOLFKNHLW HLQHU /HJDOLVLHUXQJ YRQ .HLPEDKQLQWHU
YHQWLRQHQN|QQWHXQWHUGLHVHQ±IUHLOLFK]XU]HLWQRFKDOVK\SRWKHWLVFKHLQ]XVWXIHQGHQ±%HGLQ
JXQJHQ]XPLQGHVWLQ(UZlJXQJJH]RJHQZHUGHQ
(LQ$QVDW]HLQHUNQIWLJHQUHFKWOLFKHQ'LIIHUHQ]LHUXQJN|QQWH]XQlFKVWDXVGHP:RUWODXWGHU
QDWLRQDOHQ1RUPWH[WHHQWZLFNHOWZHUGHQ6RZRKODXVGHP:RUWODXWYRQ$UW$EV)0HG*
XQG$UW$EVOLWE6W)*DOVDXFKDXV$UW%9ZLUGHUVLFKWOLFKGDVVLQHUVWHU/LQLHQLFKW
GLH.HLP]HOOHRGHU.HLPEDKQDQVLFKHLQHP(LQJULIIHQW]RJHQVHLQVROO VRQGHUQGDV(UEJXW
'LHVH'LIIHUHQ]LHUXQJPDFKWGLH%LRPHGL]LQNRQYHQWLRQLQ$UWH[SOL]LWLQGHPVLHHLQH,QWHU
YHQWLRQGLHDXIGLH9HUlQGHUXQJGHVPHQVFKOLFKHQ*HQRPVJHULFKWHW LVWQXU]XSUlYHQWLYHQ
GLDJQRVWLVFKHQ RGHU WKHUDSHXWLVFKHQ=ZHFNHQ ]XOlVVW XQG LQVEHVRQGHUH VWDWXLHUW GDVV HLQH
VROFKHQXUGDQQYRUJHQRPPHQZHUGHQGDUIZHQQVLHQLFKWGDUDXIDE]LHOWHLQH9HUlQGHUXQJ
GHV*HQRPVYRQ1DFKNRPPHQKHUEHL]XIKUHQ$QGLHVHU6WHOOHZLUGEHVRQGHUVGHXWOLFKGDVV
GDVHLJHQWOLFKH9HUERWQLFKWGHU.HLPEDKQLQWHUYHQWLRQDQVLFKVRQGHUQGHU9HUlQGHUXQJGHV
*HQRPVYRQ1DFKNRPPHQJLOW/lVVWVLFKXQWHUGLHVHQ9RUDXVVHW]XQJHQZRP|JOLFKQDFKYROO
]LHKEDUEHJUQGHQGDVVGDVSULPlUH=LHOHLQHUEHVWLPPWHQ,QWHUYHQWLRQQLFKWLQGHU+HUEHLIK
UXQJHLQHU9HUlQGHUXQJGHV*HQRPVYRQ1DFKNRPPHQ]XHUNHQQHQ LVWVRN|QQWHHLQHHQW
VSUHFKHQGH%HKDQGOXQJ]XGHQJHQDQQWHQJHUHFKWIHUWLJWHQ=ZHFNHQDXVQDKPVZHLVHHUODXEW
ZHUGHQ
(LQHXPIDVVHQGH(U|UWHUXQJYRQ.HLPEDKQHLQJULIIHQJHEHQ/DQJXQG*ULHVVOHULQ.DSLWHOGHVYRUOLHJHQGHQ%H
ULFKWHV
6LHKHLP=XVDPPHQKDQJPLWGHUHEHQIDOOVYHUERWHQHQPLWRFKRQGULDOHQ(UVDW]WKHUDSLH%UJLQ6
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
=XU=XNXQIWGHV9HUERWVGHU.HLPEDKQLQWHUYHQWLRQ
*HPlVV 6SUHFKHU  6  ZUGH HLQH $ENHKU YRP 9HUERW YRQ .HLPEDKQHLQJULIIHQ
QDFK)0HG*XQG6W)*JHJHQ$UW$EV%9XQGGLHIUGLH6FKZHL]Y|ONHUUHFKWOLFKYHU
ELQGOLFKHQ 9HUSIOLFKWXQJHQ GHU %0. YHUVWRVVHQ )U HLQH OLEHUDOHUH*HVHW]JHEXQJ ]X .HLP
EDKQLQWHUYHQWLRQHQZlUHPLWKLQ EHU HLQH bQGHUXQJ GHU %XQGHVYHUIDVVXQJ KLQDXV ]XQlFKVW
HLQH.QGLJXQJGHVY|ONHUUHFKWOLFKHQhEHUHLQNRPPHQVEHU0HQVFKHQUHFKWHXQG%LRPHGL]LQ
%0. HUIRUGHUOLFK 'LHVHV (UIRUGHUQLV HUJLEW VLFK QDFK GHU]HLW JDQ] EHUZLHJHQGHU$QVLFKW
EHUHLWVDXVGHP,QWHUYHQWLRQVYHUERWGHV$UW%0.ZHOFKHULPhEULJHQJHPlVV$UW$EV
%0.DXFKQLFKWHLQJHVFKUlQNWZHUGHQGDUI'LH=LHOVHW]XQJGHV$UW%0.EULQJWGHUHUOlX
WHUQGH%HULFKWGHV(XURSDUDWHVDXIGHQ3XQNWLQGHPHUEHVFKUHLEW
©'LH HLJHQWOLFKH 6RUJH EHVWHKW GDULQ GDVV HV LUJHQGZDQQ JHOLQJW GDV PHQVFKOLFKH
*HQRPPLW$EVLFKWVR]XYHUlQGHUQGDVV ,QGLYLGXHQRGHUJDQ]H*UXSSHQJH]FKWHW
ZHUGHQGLHPLWJDQ]EHVWLPPWHQ0HUNPDOHQXQGJHZQVFKWHQ(LJHQVFKDIWHQDXVJH
VWDWWHWVLQG'LH$QWZRUWDXIGLHVHbQJVWHGLHGDVhEHUHLQNRPPHQLQ$UWLNHODQELH
WHWHQWKlOWYHUVFKLHGHQH*HVLFKWVSXQNWHª(XURSDUDW6
0LW5FNVLFKW DXI GLHVH DQ QLFKW WKHUDSHXWLVFKHQ HXJHQLVFKHQ=ZHFNHQ RULHQWLHUWH'HXWXQJ
XQGGHQ:RUWODXWGHV$UW%0.NRPPWQXQPHKUHLQHZHLWHUH$XVOHJXQJVYDULDQWHGHV1RUP
WH[WHV LQ %HWUDFKW QDFK ZHOFKHP HLQH ©,QWHUYHQWLRQ GLH DXI GLH 9HUlQGHUXQJ GHVPHQVFK
OLFKHQ*HQRPVJHULFKWHW LVWªDOOHQIDOOVGDQQYRUJHQRPPHQZHUGHQGDUI©ZHQQVLHQLFKWGD
UDXIDE]LHOWHLQH9HUlQGHUXQJGHV*HQRPVYRQ1DFKNRPPHQKHUEHL]XIKUHQª,P+LQEOLFNDXI
ZHLWHUH$XVQDKPHWDWEHVWlQGH N|QQWH GLHVEH]JOLFK DUJXPHQWLHUW ZHUGHQ GDVV LP 8PNHKU
VFKOXVV HLQH QLFKW ]LHOJHULFKWHWH9HUlQGHUXQJGHV*HQRPV YRQ1DFKNRPPHQEHUHLWV GDQQ
HUODXEWVHLZHQQVLHYRQHLQHPSULPlUHQWKHUDSHXWLVFKHQ+DXSW]ZHFNEHUVSLHOWZLUGYHUQHL
QHQG5DGDX6'DGDV=LHOYRQ*HQWKHUDSLHQXQWHU(LQVDW]YRQ*HQRPH(GLWLQJ
LQHUVWHU/LQLHLQGHUWKHUDSHXWLVFKHQ%HKDQGOXQJHLQHU.UDQNKHLWRGHU9HUEHVVHUXQJGHV*H
VXQGKHLWV]XVWDQGHVGHVEHKDQGHOWHQ3DWLHQWHQEHVWHKHQZLUGOLHVVHVLFKLPPHUKLQGLH$XIIDV
VXQJYHUWUHWHQGDVVGHU.HLPEDKQHLQJULIILQGLHVHP)DOOQLFKW±MHGHQIDOOVQLFKWSULPlU±GDUDXI
DE]LHOWHLQH9HUlQGHUXQJGHV*HQRPVYRQ1DFKNRPPHQKHUEHL]XIKUHQ1DFKHLQHPVROFKHQ
9HUVWlQGQLVN|QQWHGHU(LQJULII]XPLQGHVW LP(LQ]HOIDOO YRP9HUERWGHU.HLPEDKQLQWHUYHQWLRQ
QDFK$UW%0.DXVJHQRPPHQVHLQ
'HU%XQGHVUDWVWHOOWDOOHUGLQJVGDUDXIDEGDVVLP*HJHQVDW]]XUVRPDWLVFKHQ*HQWKHUDSLHGLH
.HLPEDKQWKHUDSLH VWHWV ]X HLQHU 9HUlQGHUXQJ GHU (UELQIRUPDWLRQHQ HLQHV 0HQVFKHQ IKUH
ZHOFKH VLFK DXI GLH QDFKIROJHQGHQ*HQHUDWLRQHQZHLWHUYHUHUEH 6FKZHL]HULVFKHU %XQGHVUDW
E6'HP]XIROJHN|QQHHVNHLQH.HLPEDKQYHUlQGHUXQJJHEHQGLHGDV(UEJXWXQ
DQJHWDVWHW OlVVW*HPlVV%RWVFKDIWGHV%XQGHVUDWHVXQG LQ%H]XJDXIGHQHUOlXWHUQGHQ%H
ULFKWGHV(XURSDUDWHVVROOPLWGHU)RUPXOLHUXQJYRQ$UW%0.OHGLJOLFKDXVJHVFKORVVHQZHU
GHQGDVVDXFK%HKDQGOXQJVPHWKRGHQZLH&KHPRRGHU6WUDKOHQWKHUDSLHXQWHUGDV9HUERWGHU
.HLPEDKQWKHUDSLHIDOOHQN|QQHQ$OV1HEHQZLUNXQJHQN|QQHQGLHVH]X0XWDWLRQHQLP*HQRP
IKUHQ 6FKZHL]HULVFKHU%XQGHVUDWE6(UIDVVWZUGHQVRPLWQXU ,QWHUYHQWLRQHQ
GLHEHZXVVWGDUDXIDE]LHOHQGDV(UEJXWYRQ1DFKNRPPHQ]XYHUlQGHUQ
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
'HUP|JOLFKH*HJHQHLQZDQGGDVVGLH)RUPXOLHUXQJLQ$UW%0.QLFKWHWZDDXIHLQHQVXE
MHNWLYHQ7DWEHVWDQGHLQHV©EHZXVVWHQªRGHU©EHDEVLFKWLJWHQª(LQJULIIVVRQGHUQDXIHLQREMHN
WLY LQWHUSUHWLHUEDUHV ©$E]LHOHQª UHNXUULHUW ZLUG DOOHUGLQJV DXFK LQ GHU HQJOLVFKVSUDFKLJHQ
$XVOHJXQJ GHV *HQHUDOVHNUHWDULDWV GHV (XURSDUDWHV HQWNUlIWHW 'HU HUOlXWHUQGH %HULFKW ]XU
%0.SUl]LVLHUWKLHUHEHQIDOOV
©2Q WKHRWKHUKDQG WKHDUWLFOHGRHVQRW UXOHRXW LQWHUYHQWLRQV IRU D VRPDWLFSXUSRVH
ZKLFKPLJKWKDYHXQZDQWHGVLGHHIIHFWVRQWKHJHUPFHOOOLQH6XFKPD\EHWKHFDVH
IRUH[DPSOH IRUFHUWDLQ WUHDWPHQWVRIFDQFHUE\UDGLRWKHUDS\RUFKHPRWKHUDS\ZKLFK
PD\DIIHFWWKHUHSURGXFWLYHV\VWHPRIWKHSHUVRQXQGHUJRLQJWKHWUHDWPHQWª&RXQFLORI
(XURSH6
6RIHUQDXVDOOHGHPGHUQDKHOLHJHQGH6FKOXVVJH]RJHQZHUGHQVROOWHGDVV*HQRPH(GLWLQJ
9HUIDKUHQIUGLHVRPDWLVFKH*HQWKHUDSLHJUXQGVlW]OLFK]X]XODVVHQVHLHQZlKUHQGGLH.HLP
EDKQWKHUDSLHGDXHUKDIWYHUERWHQEOHLEHQPVVWHZlUH LQGHVQRFK]XEHDFKWHQGDVVEHLGHU
$QZHQGXQJGHUVRPDWLVFKHQ*HQWKHUDSLHMHQDFK0HWKRGHWHLOZHLVHHEHQIDOOVGLH0|JOLFKNHLW
EHVWHKWGDVVVLFK UHSDULHUWH*HQH LQGHU.HLPEDKQQLHGHUODVVHQXQGGLHVHXQJH]LHOWYHUlQ
GHUQ(EHUEDFK65HLFKHWDO6I,QGLHVHU+LQVLFKWPVVWHHUQHXWGLH
)UDJHJHVWHOOWZHUGHQREGHUDUWLJH2II7DUJHW(IIHNWHHLQHVKlXILJDOV©JH]LHOWªEH]HLFKQHWHQ
*HQRPH(GLWLQJVPLW GHQ YRQ$UW  %0. DXVJHQRPPHQHQ XQHUZQVFKWHQ1HEHQHIIHNWHQ
DQGHUHU7KHUDSLHDUWHQJOHLFKEHKDQGHOWZHUGHQVROOWHQ
,QVJHVDPW NDQQ IHVWJHKDOWHQZHUGHQ GDVV$UW %0.GLH.HLPEDKQWKHUDSLH JUXQGVlW]OLFK
YRQGHUVRPDWLVFKHQ*HQWKHUDSLHDEJUHQ]W/HW]WHUHLVWUHJHOPlVVLJXQWHUGHU9RUDXVVHW]XQJ
]XOlVVLJ GDVV VLH HLQHQ GLDJQRVWLVFKHQ WKHUDSHXWLVFKHQ RGHU SUlYHQWLYHQ =ZHFN YHUIROJW
8Q]XOlVVLJVLQG,QWHUYHQWLRQHQGLHGDUDXIDE]LHOHQGLHJHQHWLVFKHQ(LJHQVFKDIWHQGHUQDFK
IROJHQGHQ*HQHUDWLRQHQ]XYHUlQGHUQZREHLXQEHDEVLFKWLJWH1HEHQZLUNXQJHQYRQ7KHUDSLHQ
ZLH&KHPRRGHU6WUDKOHQWKHUDSLHQQLFKWYRP9HUERWHUIDVVWZHUGHQVROOHQ0LW*HQHKPLJXQJ
HLQHU (WKLNNRPPLVVLRQ RGHU HLQHU DQGHUHQ ]XVWlQGLJHQ6WHOOH GDUI ]XGHPPHGL]LQLVFKH )RU
VFKXQJ GLH DXI JHQHWLVFKH 9HUlQGHUXQJ DQ 6SHUPDWR]RHQ RGHU (L]HOOHQ DE]LHOW EHWULHEHQ
ZHUGHQ'LHVJLOW MHGRFKQXUVRIHUQGLH6SHUPDWR]RHQRGHU(L]HOOHQQLFKWIUGLH%HIUXFKWXQJ
YRUJHVHKHQVLQG(XURSDUDW6
51$(GLWLQJDOV$OWHUQDWLYH
0LWGHU&5,635&DV7HFKQRORJLHLVWHVQLFKWQXUP|JOLFKGLH'1$JH]LHOW]XYHUlQGHUQVRQ
GHUQHVZHUGHQLQ]ZLVFKHQDXFKHQWVSUHFKHQGH0HWKRGHQHQWZLFNHOWXPGLH51$ZHOFKHLP
OHEHQGHQ2UJDQLVPXVYHUVFKLHGHQH)XQNWLRQHQKDW]XUHSDULHUHQ &R[HWDO:LVVHQ
VFKDIWOLFKH'LHQVWHGHV'HXWVFKHQ%XQGHVWDJV60LWWHOV&5,635&DVZLUGLQ
=XNXQIWP|JOLFKHUZHLVHLQGLH)XQNWLRQGHU*HQHHLQJHJULIIHQZHUGHQN|QQHQRKQHGDEHLDO
OHUGLQJVGLH(UEVXEVWDQ]]XPRGLIL]LHUHQ'LHVH0HWKRGHZLUGLQPHGL]LQLVFKHU+LQVLFKWPLWXQ
WHUDOV YLHOYHUVSUHFKHQGHUDFKWHWXQGZHFNWQHXH+RIIQXQJHQ LQVEHVRQGHUH IUGLH%HKDQG
 ,Q GHU HQJOLVFKHQ6SUDFKYHUVLRQ LVW GLH5HGH YRQ ©DLPª VLHKH$UW &RQYHQWLRQ IRU WKH 3URWHFWLRQ RI +XPDQ
5LJKWVDQG'LJQLW\RIWKH+XPDQ%HLQJZLWKUHJDUGWRWKH$SSOLFDWLRQRI%LRORJ\DQG0HGLFLQH
6LHKHGD]XDXFK,QIRER[6HLWHGHVYRUOLHJHQGHQ%HULFKWHV
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
OXQJYRQ0RUEXV$O]KHLPHU'LDEHWHV7\S,RGHUDQGHUHQ$XWRLPPXQHUNUDQNXQJHQ&R[HWDO
(UVWH9HU|IIHQWOLFKXQJHQ ]X&5,635&DV ]HLJHQ GDVV VLFK GLHVH7HFKQLN QRFK LP
H[SHULPHQWHOOHQ 6WDGLXP EHILQGHW :LVVHQVFKDIWOLFKH 'LHQVWH GHV 'HXWVFKHQ %XQGHVWDJV
6
6ROOWHNQIWLJDEHUHLQH$QZHQGXQJLQ%HWUDFKWNRPPHQZUGHQGLHHQWVSUHFKHQGHQ9HUIDK
UHQPDQJHOVHLQHV©$E]LHOHQVªDXIGLH9HUlQGHUXQJGHV*HQRPVYRQ1DFKNRPPHQYRUDXV
VLFKWOLFKQLFKWGHP.HLPEDKQLQWHUYHQWLRQVYHUERWGHV$UW%0.XQWHUIDOOHQ'HPJHJHQEHU
UHNXUULHUW$UW$EVOLWD%9HEHQVRZLHDXFK$UW$EV)0HG*ZHLWHUJHKHQGDXIGDV
(UEJXW YRQ .HLP]HOOHQ )UDJOLFK LVW LQ GLHVHU +LQVLFKW RE PLW GHU 0|JOLFKNHLW YRQ &5,635
&DVHLQHEHJULIIOLFKH'LVNUHSDQ]]ZLVFKHQGHU%LRPHGL]LQNRQYHQWLRQXQGGHP)0HG*UHOH
YDQWZHUGHQN|QQWH$UW$EV)0HG*YHUELHWHWGHQ(LQJULIILQGDV(UEJXWHLQHU.HLPEDKQ
]HOOHGLH%0.GDJHJHQGHQ(LQJULIILQGDV*HQRPYRQ1DFKNRPPHQ,QGHU.RQVHTXHQ]ZlUH
IU HLQH LQQRYDWLRQVRIIHQH 5HJXOLHUXQJ YRQ &5,635&DV LPPHUKLQ NHLQH %HHQGLJXQJ GHU
Y|ONHUUHFKWOLFKHQ9HUELQGOLFKNHLWHQGHU%0.PHKUHUIRUGHUOLFK=XJOHLFKZlUHQDEHUGLHELVKH
ULJHQQDWLRQDOHQ9HUERWVQRUPHQHLQHUNULWLVFKHQhEHUSUIXQJ]XXQWHU]LHKHQ
 =XVDPPHQIDVVXQJ
,QGHQ%HUHLFKHQ*HQWKHUDSLHXQG(PEU\RQHQIRUVFKXQJZLUGGXUFK$UWEXQG%9HLQ
YHUELQGOLFKHU UHFKWOLFKHU5DKPHQ YRUJHJHEHQ'HPEHVRQGHUHQ:HUW GHU )RUVFKXQJVIUHLKHLW
XQG LKUHU%HGHXWXQJ IU*HVXQGKHLW XQG*HVHOOVFKDIWZLUG GDEHL GHU6FKXW] GHU0HQVFKHQ
ZUGHJHJHQEHUJHVWHOOW%HVRQGHUVSUHNlUHUVFKHLQWLQGLHVHP6SDQQXQJVIHOGDEHUGHUXQNOD
UH6WDWXVGHVPHQVFKOLFKHQ(PEU\RVQLFKW]XOHW]WDXFKGLH)UDJHGHU5HLFKZHLWHGHV9HUERWV
YRQ .HLPEDKQHLQJULIIHQ ZLH VLH DXFK EHL QHXHUHQ 7HFKQLNHQ GHU *HQWKHUDSLH MHQVHLWV GHU
VRPDWLVFKHQ*HQWKHUDSLHZLHGHULQ%HWUDFKWNRPPHQ6FKOLHVVOLFKVWHOOWVLFKGDV3UREOHPRE
XQWHUGLHVHQ8PVWlQGHQ(PEU\RQHQIRUVFKXQJ]XU(UIRUVFKXQJHWZDYRQ&5,635&DVEHU
KDXSWJHUHFKWIHUWLJWZHUGHQNDQQ
6SULFKWPDQGHP(PEU\RMHGHQIDOOVLPIUKHQ(QWZLFNOXQJVVWDGLXPHLQHHLJHQH9HUOHW]EDUNHLW
DE5WVFKH6IIVRNDQQGLHVHPNRQVHTXHQWHUZHLVHDXFKNHLQH0HQVFKHQZUGH
PHKU]XHUNDQQWZHUGHQ=ZDUNDQQPDQLQGLHVHU+LQVLFKWQRFKYHUVXFKHQGLH0HQVFKHQZU
GH LQHLQREMHNWLYHV9HUIDVVXQJVSULQ]LSXP]XGHXWHQGDVGHQ(PEU\RQLFKWHWZDDOV5HFKWV
VXEMHNW VRQGHUQ ©]X HLQHP JHZLVVHQ *UDG GHQ (LJHQZHUW YRQ (PEU\RQHQ XQG )|WHQ DOV
PHQVFKOLFKH/HEHZHVHQXQGSRWHQ]LHOOH3HUVRQHQVFKW]Wª5WVFKH5]]X$UW
+)*EHUHLQVWLPPHQG6SUHFKHU6'RFKGDQQJHUlWGHU UHFKWOLFKH6WDWXVGHV
XQJHERUHQHQ/HEHQV]XQHKPHQGGLIIXV'LHVHU6WDWXVLVWVFKRQLPHLQIDFKJHVHW]OLFKHQ5HFKW
DOV XQVLFKHU ]X TXDOLIL]LHUHQZLH VFKRQ DQ GHU XQHLQKHLWOLFKHQ IUDJPHQWLHUWHQ5HJHOXQJGHU
)RUVFKXQJDQ(PEU\RQHQHUNHQQEDUZLUG:lKUHQGQDFKGHP6WDPP]HOOHQIRUVFKXQJVJHVHW]
6W)*GLH)RUVFKXQJDQHPEU\RQDOHQ6WDPP]HOOHQXQGGHUHQ*HZLQQXQJDXVEHU]lKOLJHQ
(PEU\RQHQSULQ]LSLHOOHUODXEWZHUGHQNDQQLVWVLHDQVRQVWHQJUXQGVlW]OLFKYHUERWHQ1XUDXV
QDKPVZHLVHNDQQGLH)RUVFKXQJDP(PEU\Rin vivoHUODXEWVHLQZHQQVLHPLWHLQHPGLUHNWHQ
1XW]HQIUGHQ(PEU\REHJUQGHWZHUGHQNDQQQDFK$UW+)*YJOKLHU]X6SUHFKHU
6 I
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
'LH 5HODWLYLHUXQJ GHV :UGHVWDWXV YRQ (PEU\RQHQ HUP|JOLFKW HV IUHLOLFK JHQHUHOOH )RU
VFKXQJVXQG(QWZLFNOXQJVYHUERWH]XYHUPHLGHQGLH MHGHELRPHGL]LQLVFKH,QQRYDWLRQ LP%H
UHLFKGHV*HQRPH(GLWLQJVDXVVFKOLHVVHQZUGHQ6WDWW NDWHJRULVFKHU9HUERWHDXIJUXQGYRQ
:UGHJDUDQWLHQ ILQGHWPDQDXIGLHVH:HLVHHLQHQGLUHNWHQYHUPHLQWOLFKNRQNUHWHUHQ=XJDQJ
]X.RVWHQ5LVLNR$EZlJXQJHQ'LHVH$EZlJXQJHQEHUFNVLFKWLJHQDEHUQXUHLQHQ]XYRUEH
JUHQ]WHQ.UHLV YRQ5HFKWVVXEMHNWHQPLW EHUHLWV DQHUNDQQWHQ ,QWHUHVVHQ'DEHLZLUG ]XPHLVW
RKQH:HLWHUHVXQWHUVWHOOWGDVV(QWVFKHLGXQJHQEHU.UDQNKHLWRGHU*HVXQGKHLW7KHUDSLHXQG
+HLOXQJUHSURGXNWLYH$XWRQRPLHXQG(QWIDOWXQJVP|JOLFKNHLWHQQRFKDOOHLQLJH6DFKHHLQHULQGL
YLGXHOOHQ6HOEVWEHVWLPPXQJYRQ(OWHUQXQG]XNQIWLJHQ.LQGHUQVHLQN|QQWHQ5WVFKH
6 
'HUDUWLJH©6HOEVW%HVWLPPXQJHQªN|QQHQ MHGRFKQXUYRUGHP+LQWHUJUXQGGHU'LVNXUVYLHOIDOW
KHXWLJHU:LVVHQVJHVHOOVFKDIWHQJHWURIIHQZHUGHQ,QGLHVHQ'LVNXUVHQJLOWHV]ZDUDXFK.RV
WHQXQG5LVLNHQQHXHU7HFKQRORJLHQ]XYHUKDQGHOQ±DEHUJHUDGHGDVJHOLQJWHUVWGDQQEHU
]HXJHQG QDFKGHPGLH HEHQVR EHZHJOLFKHQ6WDWXV XQG*UHQ]IUDJHQ ]ZLVFKHQ)UHLKHLW XQG
:UGHVFKXW] UHIOHNWLHUW ZRUGHQ VLQG 'LHVH )UDJHQ VLQG HEHQVR ZLH .RVWHQ1XW]HQ$EZl
JXQJHQ IU MHGHQQHXHQ.RQIOLNWIDOO LPPHUZLHGHUDXIV1HXH]XYHUKDQGHOQ=LHOHLQHU UHFKW
OLFKHQ5HJXOLHUXQJGLHVHV7KHPHQIHOGHVPXVVHVGDKHU VHLQ SDXVFKDOH)RUVFKXQJVYHUERWH
HEHQVR]XYHUPHLGHQZLHSDXVFKDOH)UHLJDEHQ6WDWWXQYHUlQGHUOLFKHUPRUDOLVFKHU%HZHUWXQ
JHQRGHUIHVWHU3RVLWLRQVEHVWLPPXQJHQJHKWHVYLHOPHKUXPGLHUHFKWOLFKH*HZlKUOHLVWXQJYRQ
9HUIDKUHQXQG,QVWLWXWLRQHQZHOFKHGLHODXIHQGH:HLWHUEHDUEHLWXQJXQGEHZHUWXQJYRQNQIWLJ
HQWVWHKHQGHQGHU]HLWQRFKXQJHZLVVHQ.ROOLVLRQVODJHQHUP|JOLFKHQ
'LHJHVXFKWHQSUR]HGXUDOHQ0HFKDQLVPHQ]XU%HKDQGOXQJYRQJHVHOOVFKDIWOLFKYHUKDQGHOED
UHQ6WDWXVIUDJHQXQGYHUlQGHUOLFKHQ5LVLNR1XW]HQ9HUKlOWQLVVHQVROOHQVFKOLHVVOLFKGD]XEHL
WUDJHQGDVVGLH UHFKWOLFKH5HJXOLHUXQJPLWGHQ WHLOZHLVHXQYRUKHUVHKEDUHQ WHFKQLVFKHQ(QW
ZLFNOXQJHQLP%HUHLFKGHV*HQRPH(GLWLQJVEHVVHU6FKULWWKDOWHQNDQQ6RLVWQDFKJHJHQZlU
WLJHP.HQQWQLVVWDQGGDYRQDXV]XJHKHQGDVVGDV9HUERWGHU.HLPEDKQLQWHUYHQWLRQXQGPLWKLQ
GHU.HLPEDKQWKHUDSLHEHLP0HQVFKHQQLFKWLQ=ZHLIHOVWHKWVRODQJHGHU(LQVDW]GLHVHU7HFK
QLNZHJHQXQHUZQVFKWHU2II7DUJHW(IIHNWHDXFK LQGHU$QZHQGXQJYRQ*HQRPH(GLWLQJDOV
XQVLFKHUJHOWHQPXVV'DV9HUERWLVW MHGRFKGDQQQLFKWPHKU]ZLQJHQGEHJUQGHWZHQQVLFK
GDV.RVWHQ1XW]HQ9HUKlOWQLVGHUDUWYHUODJHUWGDVVGHUHUZDUWEDUH1XW]HQGLHYHUEOHLEHQGHQ
5LVLNHQ HLQHU 6FKlGLJXQJ ]XNQIWLJHU0HQVFKHQ ZHLWHVWJHKHQG EHUVWHLJW VLHKH GD]X HWZD
.HUVWHQ6I'LHIUGLH6FKZHL]YHUELQGOLFKH%LRPHGL]LQNRQYHQWLRQVFKUHLEW]ZDU
LQ$UWHEHQIDOOVJHQHUHOOYRUGDVVJH]LHOWH9HUlQGHUXQJHQGHVPHQVFKOLFKHQ*HQRPVXQ
]XOlVVLJ VHLHQ VLHKH HWZD 6SUHFKHU  6  II 'HQQRFK LVW QLFKW DXVJHVFKORVVHQ
GDVVGLHVH1RUPXQWHU GHXWOLFK YHUlQGHUWHQ5LVLNR1XW]HQ9HUKlOWQLVVHQ YRU DOOHPPLW%OLFN
DXISULPlUWKHUDSHXWLVFKH=LHOVHW]XQJHQHLQHHQJHUH$XVOHJXQJHUIDKUHQRGHUJHJHEHQHQIDOOV
DXFKUHYLGLHUWZHUGHQNDQQ(LQVROFKHU6FKULWW]HLFKQHWVLFKDOOHUGLQJVDXVKHXWLJHU6LFKWQRFK
QLFKWDE
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
 3IODQ]HQXQG7LHU]FKWXQJ
)U GHQ $QZHQGXQJVEHUHLFK 3IODQ]HQ 7LHUH 0LNURELRORJLH XQG %LRWHFKQRORJLH PXVV DXV
UHFKWOLFKHU3HUVSHNWLYH LQHUVWHU/LQLHGHUELVODQJNRQWURYHUVJHIKUWHQ'LVNXVVLRQ5HFKQXQJ
JHWUDJHQ ZHUGHQ RE JHQRPHGLWLHUWH 2UJDQLVPHQ EHUKDXSW JHQWHFKQLVFK YHUlQGHUWH 2UJD
QLVPHQ*92LPUHFKWOLFKHQ6LQQHGDUVWHOOHQ,QGLHVHP=XVDPPHQKDQJVWHOOWVLFKEHLVSLHOV
ZHLVHDXFKGLH)UDJHREGDVVFKZHL]HULVFKH0RUDWRULXPZHOFKHVQDFK$UWD*HQWHFKQLN
JHVHW] *7* QRFK ELV ]XP 'H]HPEHU  JLOW IU GDV ,QYHUNHKUEULQJHQ YRQ *92
JHQHUHOORGHU IDOOVSH]LILVFKDXIJHQRPHGLWLHUWH2UJDQLVPHQ$QZHQGXQJ ILQGHQVROOWH6FKZLH
ULJNHLWHQEHUHLWHQGDEHLXQWHUDQGHUHPGLHIU*92XQGHQWVSUHFKHQGH/HEHQVPLWWHOJHOWHQGHQ
.HQQ]HLFKQXQJVSIOLFKWHQGDJHQRPHGLWLHUWH2UJDQLVPHQQLFKWPHKURKQH:HLWHUHVDOVVROFKH
]XLGHQWLIL]LHUHQVHLQZHUGHQ
 *HOWHQGHV5HFKW
1DFKGHULQWHUQDWLRQDOZHLWYHUEUHLWHWHQ/HJDOGHILQLWLRQLQ$UW$EV*7*VRZLH$UW$EV
8PZHOWVFKXW]JHVHW] 86* KDQGHOW HV VLFK EHL *92 XP ©2UJDQLVPHQ GHUHQ JHQHWLVFKHV
0DWHULDOVRYHUlQGHUWZRUGHQLVWZLHGLHVXQWHUQDWUOLFKHQ%HGLQJXQJHQGXUFK.UHX]XQJRGHU
QDWUOLFKH5HNRPELQDWLRQQLFKW YRUNRPPWª'LH HQWVSUHFKHQGHQ.RQNUHWLVLHUXQJVQRUPHQGHU
)UHLVHW]XQJVYHURUGQXQJ)U69VRZLHGHU(LQVFKOLHVVXQJVYHURUGQXQJ(69SUl]LVLHUHQGLHVH
'HILQLWLRQ LQGHPVLHJHQWHFKQLVFKH9HUIDKUHQDXI]lKOHQ GXUFKGLH LQGHPJHQDQQWHQ6LQQH
2UJDQLVPHQ LQQLFKWQDWUOLFKHU:HLVHYHUlQGHUWZHUGHQN|QQHQ'HV:HLWHUHQZHUGHQ$XV
QDKPHQJHQDQQWZHOFKHDXFKWURW]HLQHUJHZLVVHQ7HFKQL]LWlWGHVMHZHLOLJHQ9HUIDKUHQVQLFKW
DOVJHQWHFKQLVFKH9HUIDKUHQJHOWHQVROOHQ$UW$EVOLWGL9P$QKDQJ)U69XQG$UW
OLWGL9P$QKDQJ(69YJOKLHU]X6FKLOWHU5]
 (XURSlLVFKH5HFKWVHQWZLFNOXQJ
'DV5HFKWGHU(XURSlLVFKHQ8QLRQLVWLQGHU6FKZHL]JUXQGVlW]OLFKQLFKWDQZHQGEDU'LH5H
JXOLHUXQJGHU*HQWHFKQLNOLHJWLQGHU.RPSHWHQ]GHUQDWLRQDOHQ*HVHW]JHEXQJXQG5HFKWVSUH
FKXQJ 'DV VFKZHL]HULVFKH*HQWHFKQLNUHFKW LVW ZHGHU DQ GHQ:RUWODXW GHU HQWVSUHFKHQGHQ
(85LFKWOLQLHQXQG1RUPHQJHEXQGHQQRFKEHVWHKWHLQHUHFKWOLFKH9HUELQGOLFKNHLWZHOFKHGLH
6FKZHL]]XU$QSDVVXQJDQGLH5HFKWVSUHFKXQJHXURSlLVFKHU*HULFKWHYHUSIOLFKWHQZUGH(LQ
YRP (XURSlLVFKHQ *HULFKWVKRI (X*+ JHWURIIHQHU (QWVFKHLG KDW GDKHU NHLQH XQPLWWHOEDUH
UHFKWOLFKH:LUNXQJIUGLHDXIQDWLRQDOHU(EHQH]XHQWVFKHLGHQGHQ5HFKWVIUDJHQ(EHQVRZH
QLJ VLQGGLHQDWLRQDOHQ*HULFKWHDQGLH YRQHXURSlLVFKHQ*HULFKWHQJHIXQGHQHQ%HJULIIVYHU
VWlQGQLVVHXQGDXVOHJXQJHQJHEXQGHQ
*OHLFKZRKOLVWGLHHXURSlLVFKH5HFKWVHQWZLFNOXQJIUGLH6FKZHL]UHOHYDQW'LHVFKZHL]HULVFKH
*HVHW]JHEXQJKDWJXWH*UQGHGHQEHVWHKHQGHQSROLWLVFKHQ6SLHOUDXP]XU$XVJHVWDOWXQJGHV
QDWLRQDOHQ*HQWHFKQLNUHFKWVQXUXQWHUEHVRQGHUHU%HDFKWXQJGHVHXURSlLVFKHQXQG LQWHUQD
WLRQDOHQ5HJXOLHUXQJVUDKPHQV]XQXW]HQ%HUHLWVPLW5FNVLFKWDXIGLH9RUDXVVHW]XQJHQGHV
IUHLHQ:DUHQYHUNHKUV LP(XURSlLVFKHQ:LUWVFKDIWVUDXP(:5ZHUGHQ$OOHLQJlQJH LP6LQQH
 6LHKH%RWVFKDIW*HQWHFKQLNJHVHW]6FKZHL]HULVFKHU%XQGHVUDW
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
HLQHUDEZHLFKHQGHQ5HJXOLHUXQJGHV*HQWHFKQLNUHFKWVDXI+LQGHUQLVVHVWRVVHQ:HLWHUH:L
GHUVWlQGH HUJHEHQ VLFK DXFK DXV GHQ LQQHUVWDDWOLFKHQ UHFKWOLFKHQ XQG JHVHOOVFKDIWOLFKHQ
%HGLQJXQJHQLQVEHVRQGHUHDXV
x GHUDOOJHPHLQLQGHU6FKZHL]HU%HY|ONHUXQJYHUEUHLWHWHQ6NHSVLVJHJHQEHUQHXHQ*HQWHFK
QRORJLHQZLHVLHEHUHLWVLP*HQWHFKQLNPRUDWRULXP$UWD*7*]XP$XVGUXFNJHNRPPHQ
LVW
x GHUYHUIDVVXQJVUHFKWOLFKYHUDQNHUWHQ$FKWXQJGHU:UGHGHU.UHDWXU$UW%9
x GHUIHKOHQGHQ*HZLVVKHLWEHU&KDQFHQXQG5LVLNHQQHXHU*HQWHFKQRORJLHQZHOFKHYRQ
PDQFKHQ%HY|ONHUXQJVNUHLVHQDOV*HIDKUHQZDKUJHQRPPHQZHUGHQ
x GHQ (UZDUWXQJHQ GHU VFKZHL]HULVFKHQ *HVHOOVFKDIW DQ GHPRNUDWLVFKH %HWHLOLJXQJ XQG
7UDQVSDUHQ]LP8PJDQJPLWQHXHQ7HFKQRORJLHQ
5HJXOLHUXQJJHQWHFKQLVFKHU9HUlQGHUXQJHQXQG0XWDJHQHVH$XVQDKPH
)UGLHXPVWULWWHQH$EJUHQ]XQJ]ZLVFKHQ7HFKQLVFKHPXQG1DWUOLFKHPN|QQHQLQVEHVRQGHUH
GLH6WHOOXQJQDKPHGHV*HQHUDODQZDOWVDP(XURSlLVFKHQ*HULFKWVKRIYRP%REHN
VRZLHGLHMQJVWH(QWVFKHLGXQJGHV(X*+]XU$XVOHJXQJGHUVRJHQDQQWHQ*925LFKW
OLQLH)UHLVHW]XQJVULFKWOLQLH(*DOVEHLVSLHOKDIWEH]HLFKQHWZHUGHQ(X*+
,P .HUQ ULFKWHWH VLFK GDV 9HUIDKUHQ DP (X*+ DXI GLH $XVOHJXQJ GHU VRJHQDQQWHQ *92
5LFKWOLQLHXQGGHUHQ*HOWXQJIUQHXH7HFKQLNHQGHV*HQRPH(GLWLQJV'LHHXURSlLVFKH*92
5LFKWOLQLHEHUGLHDEVLFKWOLFKH)UHLVHW]XQJJHQHWLVFKYHUlQGHUWHU2UJDQLVPHQDXVGHP-DKU
UHJHOWGDEHLJHPlVV$UWJUXQGVlW]OLFK]ZHL$QZHQGXQJVEHUHLFKHGLH)UHLVHW]XQJ
YRQ*92 LQ GLH8PZHOW ]X 9HUVXFKV]ZHFNHQ EHLVSLHOVZHLVH IU )HOGYHUVXFKH XQG  GDV
,QYHUNHKUEULQJHQYRQ*92EHLVSLHOVZHLVHGXUFK$QEDX(LQIXKURGHU9HUDUEHLWXQJYRQ*92
*92EHGUIHQGHPQDFKLQGHU(8MHGHQIDOOVHLQHU=XODVVXQJQDFKHLQHUHQWVSUHFKHQGHQ8P
ZHOWYHUWUlJOLFKNHLWVSUIXQJYJO$UW$EVGHU*925LFKWOLQLH'DQHEHQWULIIWGLH5LFKWOLQLHLQ
GHQ$UWII5HJHOXQJHQ]XU5FNYHUIROJEDUNHLW.HQQ]HLFKQXQJXQGhEHUZDFKXQJYRQJHQ
WHFKQLVFKYHUlQGHUWHQ2UJDQLVPHQ
(EHQVRZLHGLHJHQDQQWHQ$XVQDKPHUHJHOXQJHQ LQGHU6FKZHL]QLPPWGLH5LFKWOLQLHDOOHU
GLQJVHLQLJHHQXPHUDWLY DXIJHIKUWH9HUIDKUHQDXV LKUHP$QZHQGXQJVEHUHLFKDXV1LFKW DQ
ZHQGEDULVWGLH5LFKWOLQLHLQVRZHLWDXIVROFKH2UJDQLVPHQGLHPLWEHVWLPPWHQ9HUIDKUHQ]XP
%HLVSLHOPLWVRJHQDQQWHQ0XWDJHQHVH9HUIDKUHQHU]HXJWZHUGHQ ,P8QWHUVFKLHG]XDQGHUHQ
JHQWHFKQLVFKHQ9HUIDKUHQZLUGEHLGHU0XWDJHQHVHNHLQ*HQYRQHLQHPIUHPGHQ2UJDQLVPXV
LQHLQHQDQGHUHQ2UJDQLVPXVEHUWUDJHQ6WDWWGHVVHQZLUGDEHUGHVVHQHLJHQHV(UEJXWYHU
lQGHUW0LW0XWDJHQHVH9HUIDKUHQODVVHQVLFK]XP%HLVSLHO6DDWJXWVRUWHQHQWZLFNHOQGLHJH
JHQEHVWLPPWH+HUEL]LGHUHVLVWHQWVLQG
 9JOLQVEHVRQGHUHGLH$QKlQJHGHU)U69VRZLHGHU(69
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

6WHOOXQJQDKPHGHV*HQHUDODQZDOWVDP(XURSlLVFKHQ*HULFKWVKRIYRP
$QODVV GHU 6WHOOXQJQDKPH GHV *HQHUDODQZDOWV 0LFKDHO %REHN XQG GHU VSlWHUHQ (X*+
(QWVFKHLGXQJZDU HLQ 9RUDEHQWVFKHLGXQJVYHUIDKUHQ LQ GHP GHU IUDQ]|VLVFKH&RQVHLO G¶eWDW
GHQ(X*+ XP HLQH JHQDXHUH %HVWLPPXQJ GHV$QZHQGXQJVEHUHLFKV GHU*925LFKWOLQLH HU
VXFKWKDWWH.RQNUHWJLQJHVXPGLH©7UDJZHLWHGHQ6LQQXQG=ZHFNXQGGLH:LUNXQJHQGHU
0XWDJHQHVH$XVQDKPHª'HV:HLWHUHQZXUGHGDQDFKJHIUDJW©ZHOFKH5ROOH=HLWDEODXIXQG
IRUWVFKUHLWHQGHWHFKQLVFKHXQGZLVVHQVFKDIWOLFKH(UNHQQWQLVVHIUGLHPLW%HGDFKWDXIGHQ9RU
VRUJHJUXQGVDW] YRU]XQHKPHQGH UHFKWOLFKH$XVOHJXQJXQG%HXUWHLOXQJGHU*OWLJNHLW GHU XQL
RQVUHFKWOLFKHQ%HVWLPPXQJHQVSLHOHQVROOWHQª%REHN9RUODJHIUDJH
+LQWHUJUXQGGLHVHU)UDJHLVWGLH7DWVDFKHGDVVVLFKGLH0XWDJHQHVH9HUIDKUHQVHLWGHP(UODVV
GHU5LFKWOLQLHGHXWOLFKZHLWHUHQWZLFNHOWKDEHQYRQ0HWKRGHQPLWHKHU]XIlOOLJHQ(UJHEQLVVHQ
KLQ]XJH]LHOWHQ0HWKRGHQGHV*HQRPH(GLWLQJV*HQHUDODQZDOW%REHNNDPLQVHLQHQ6FKOXVV
DQWUlJHQ ]X HLQHU DXI GHQ HUVWHQ%OLFN GLIIHUHQ]LHUHQGHQ$XIIDVVXQJ(LQ GXUFK0XWDJHQHVH
HU]HXJWHU2UJDQLVPXVN|QQWHGHP]XIROJHGXUFKDXVHLQ*92VHLQZHQQGLH9RUDXVVHW]XQJHQ
QDFK$UW1UGHU*925LFKWOLQLHHUIOOWVHLHQ1LFKW]ZLQJHQGHUIRUGHUOLFKVHLGDIUHLQH
WUDQVJHQHWLVFKH hEHUWUDJXQJ HLQHU IUHPGHQ '1$ LQ GHQ MHZHLOLJHQ =HOONHUQ XP YRQ HLQHP
*92LP6LQQHGHU5LFKWOLQLHVSUHFKHQ]XN|QQHQ'LHVHN|QQWHQGHQQRFKSULQ]LSLHOOYRQGHU
$QZHQGXQJGHU5LFKWOLQLHDXVJHQRPPHQVHLQDXIJUXQGGHUJHQDQQWHQ0XWDJHQHVH$XVQDKPH
±XQGPLWGHUHQ$XVOHJXQJEH]RJGHU*HQHUDODQZDOW6WHOOXQJJHJHQGLHNODJHQGHQ/DQGZLUW
VFKDIWVXQG8PZHOWYHUElQGH'LHDOOJHPHLQH.DWHJRULH©0XWDJHQHVHªXPIDVVHDOOH9HUIDK
UHQGLH]XPJHJHEHQHQIUGHQ)DOOPDVVJHEOLFKHQ=HLWSXQNWDOV%HVWDQGWHLOGLHVHU.DWHJRULH
YHUVWDQGHQZUGHQPLWKLQDXFKQHXH9HUIDKUHQ %REHN5] ,PPHUKLQEOHLEHHV
GHQ 0LWJOLHGVWDDWHQ KLHU XQEHQRPPHQ GHQ GXUFK GLH 0XWDJHQHVH$XVQDKPH XQDXVJHIOOW
JHODVVHQHQ %HUHLFK PLW QDWLRQDOHQ 1RUPHQ ]X UHJXOLHUHQ 'HU *HVHW]JHEHU VHL ]XGHP YHU
SIOLFKWHW©VHLQH5HJHOXQJDQJHPHVVHQDNWXDOLVLHUW]XKDOWHQª%REHN5]
,QWHUHVVDQWLVWEHLDOOHGHPLQVEHVRQGHUHZLHPLWGHP0LWWHOGHU0XWDJHQHVH$XVQDKPHOHW]W
OLFKDXFKVROFKH9HUIDKUHQDXVGHP$QZHQGXQJVEHUHLFKGHU*925LFKWOLQLHDXVJHVFKORVVHQ
ZHUGHQ VROOWHQ GLH HLQH JH]LHOWH JHQWHFKQLVFKH 9HUlQGHUXQJ YRQ2UJDQLVPHQ KHUEHLIKUHQ
:HQQQXUGDVJOHLFKH(UJHEQLVDXFKPLW©QDWUOLFKHQª0HWKRGHQHUUHLFKEDULVWN|QQWHQVRPLW
DXFK EHVWLPPWH9HUIDKUHQ GHV*HQRPH(GLWLQJV YRQ GHQ5HJXOLHUXQJHQ GHU*925LFKWOLQLH
XQG GHV VFKZHL]HULVFKHQ*7*DXVJHQRPPHQ VHLQ(QWVFKHLGHQGZlUH GHP]XIROJHZRKOJH
PHUNW QLFKW PHKU GLH )UDJH RE *HQWHFKQLN EHUKDXSW ]XP (LQVDW] JHNRPPHQ LVW VRQGHUQ
YLHOPHKUREGDV(UJHEQLVDOVRGLHNRQNUHWH*HQYHUlQGHUXQJLP(UEJXWJHZLVVHUPDVVHQDOV
©QDWXULGHQWLVFKªDQJHVHKHQZHUGHQNDQQGLIIHUHQ]LHUW:DVPHU	5RELHQVNL6
'LHKLHUEHLHUNHQQEDUH%HZHJOLFKNHLW LQGHUMXULVWLVFKHQ$XVOHJXQJELOGHWHEHQVRZLHGLH9HU
lQGHUOLFKNHLWGHUMHZHLOLJHQ5LVLNR.RVWHQ%HZHUWXQJHQHLQHQ$QODVVLP5HFKWQDFKUHIOH[LYHQ
1HXUHJXOLHUXQJHQ XQG HQWVSUHFKHQGHQ ,QVWLWXWLRQHQ ]X VXFKHQ ZHOFKH LPVWDQGH VLQG GHQ

 9JOKLHU]XGLH%HJULIIVEHVWLPPXQJHQLQ$UWLNHO*925LFKWOLQLH©,P6LQQHGLHVHU5LFKWOLQLHEHGHXWHW
 ½2UJDQLVPXV¾MHGHELRORJLVFKH(LQKHLWGLHIlKLJLVWVLFK]XYHUPHKUHQRGHUJHQHWLVFKHV0DWHULDO]XEHUWUDJHQ
 ½JHQHWLVFKYHUlQGHUWHU2UJDQLVPXV*92¾HLQ2UJDQLVPXVPLW$XVQDKPHGHV0HQVFKHQGHVVHQJHQHWLVFKHV
0DWHULDOVRYHUlQGHUWZRUGHQ LVWZLHHVDXIQDWUOLFKH:HLVHGXUFK.UHX]HQXQGRGHUQDWUOLFKH5HNRPELQDWLRQ
QLFKWP|JOLFKLVWª
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
JHJHQZlUWLJHQ(UNHQQWQLVVWDQGGHU:LVVHQVFKDIWDEHUDXFKGLHQRUPDWLYHQ(UZDUWXQJHQDQ
GHUHU*HVHOOVFKDIWVEHUHLFKHHLQ]XEH]LHKHQ.RQNUHWJHKWHVXP3HUVSHNWLYHQHLQHU:HLWHUHQW
ZLFNOXQJGHUMHZHLOLJHQUHFKWOLFKHQ3RVLWLRQGLHDXILQQRYDWLYHQ7HFKQRORJLHIHOGHUQZLHGHQHQ
GHV*HQRPH(GLWLQJV LPPHU QXU YRUOlXILJ EHVWLPPEDU LVW (LQH ]XNXQIWVIlKLJH DQSDVVXQJV
IlKLJH5HFKWVJHVWDOWXQJPXVV GHPJHJHQEHU GLH JHQDQQWHQ9HUIDKUHQ XQG ,QVWLWXWLRQHQ ]XU
IRUWJHVHW]WHQ %HDUEHLWXQJ XQG %HZHUWXQJ GHU NQIWLJ HQWVWHKHQGHQ .RQIOLNWODJHQ LP$QZHQ
GXQJVNRQWH[WYRQ*HQRPH(GLWLQJLQ%HWUDFKWQHKPHQ
(QWVFKHLGXQJGHV(XURSlLVFKHQ*HULFKWVKRIVYRP
$P-XOLKDWGHU(XURSlLVFKH*HULFKWVKRILQGHUJHQDQQWHQ6DFKHDEVFKOLHVVHQGHQW
VFKLHGHQ (X*+ 'DEHL IROJWH GHU (X*+GHU6WHOOXQJQDKPH GHV*HQHUDODQZDOWV ]X
QlFKVWLQGHU$XIIDVVXQJGDVVDXFKGLHGXUFKVRJHQDQQWHQHXH3IODQ]HQ]FKWXQJVYHUIDKUHQ
ZLH*HQRPH(GLWLQJHU]HXJWHQ2UJDQLVPHQDOVJHQWHFKQLVFKYHUlQGHUWH2UJDQLVPHQ *92
LP6LQQHGHU5LFKWOLQLH]XYHUVWHKHQVHLHQ=XU%HJUQGXQJVWW]WHVLFKGDV*HULFKW LQHUVWHU
/LQLHDXIGLHEHJULIIOLFKH(YLGHQ]ZHOFKHVLFKVFKRQDXVGHU7HFKQL]LWlWYRQHLQJHVHW]WHQ0H
WKRGHQXQGYRUDXVJHVHW]WHQ=LHOHQHUJLEW
(VVHL©GDYRQDXV]XJHKHQGDVV0XWDWLRQHQGLHGXUFK9HUIDKUHQ0HWKRGHQGHU0XWDJHQHVH
ZLH GLH LP$XVJDQJVYHUIDKUHQ LQ5HGH VWHKHQGHQ KHUYRUJHUXIHQZHUGHQ GHUHQ$QZHQGXQJ
GHU(U]HXJXQJKHUEL]LGUHVLVWHQWHU3IODQ]HQVRUWHQGLHQHQVROODPJHQHWLVFKHQ0DWHULDOHLQHV
2UJDQLVPXVYRUJHQRPPHQH9HUlQGHUXQJHQLP6LQQHYRQ$UW1UGHU5LFKWOLQLHGDUVWHOOHQª
(X*+5]  ,PhEULJHQVWW]WH VLFKGDV*HULFKW DXI GLH$QJDEHQGHU9RUODJHHQW
VFKHLGXQJZHOFKH VLFK DXI GHQ(LQVDW] FKHPLVFKHU XQG SK\VLNDOLVFKHU0XWDJHQH VRZLH DXI
GHQ(LQVDW]YRQ*HQWHFKQLNEH]RJHQ'HPQDFKKDQGHOHHVVLFKXP9HUlQGHUXQJHQDPJHQH
WLVFKHQ0DWHULDO GLH DXI QDWUOLFKH:HLVH QLFKWP|JOLFK VHLHQ LP6LQQH YRQ$UW 1U  GHU
5LFKWOLQLH'LHLP:HJHGHU0XWDJHQHVHHU]HXJWHQ2UJDQLVPHQVHLHQGDKHUDOV*92
DQ]XVHKHQ(X*+5]I
'LHVH)HVWOHJXQJVWHKWXQDEKlQJLJYRQGHUZHLWHUHQ%HVWLPPXQJ LQ$UW$EV L9P$Q
KDQJ ,%GHU5LFKWOLQLHZHOFKHGLH9HUIDKUHQGHU0XWDJHQHVHDXVQDKPVZHLVHDXVGHP$Q
ZHQGXQJVEHUHLFKGHU5LFKWOLQLHDXVVFKOLHVVW'HQQGLHVH$XVQDKPHEH]HLFKQHWZLHGDV*H
ULFKW]XWUHIIHQGEHWRQWDXFK0XWDJHQHVH9HUIDKUHQDXVGUFNOLFKDOV9HUIDKUHQ0HWKRGHQGHU
©JHQWHFKQLVFKHQ9HUlQGHUXQJª(X*+5]0LWGLHVHU5HJHOXQJZHLFKWGLHHXURSl
LVFKH*925LFKWOLQLH LQ LKUHP:RUWODXWDEYRQGHQHQWVSUHFKHQGHQVFKZHL]HULVFKHQ%HVWLP
PXQJHQLQ$UW$EVOLWGL9P$QKDQJ$EVOLWD)U69XQG$UWOLWGL9P$QKDQJ
$EVOLWD(69GLHLQ)RUPHLQHUUHFKWOLFKHQ)LNWLRQDQRUGQHQGDVV9HUIDKUHQGHU0XWDJHQH
VH©QLFKWDOVJHQWHFKQLVFKH9HUIDKUHQJHOWHQªVROOHQ
'HXWOLFKVHW]WHVLFKGHU(X*+VRGDQQYRQGHU6WHOOXQJQDKPHGHV*HQHUDODQZDOWV]XU)UDJH
GHU5HLFKZHLWHGHU0XWDJHQHVH$XVQDKPHLQ$UW$EVGHU5LFKWOLQLHDE*HOWHGLH5LFKW
OLQLHGHPQDFKDXVQDKPVZHLVHQLFKWIU2UJDQLVPHQEHLGHQHQHLQHJHQHWLVFKH9HUlQGHUXQJ
PLW GHQ LQ$QKDQJ , % DXIJHIKUWHQ9HUIDKUHQ LQVEHVRQGHUH GHU0XWDJHQHVH KHUEHLJHIKUW
ZHUGH (X*+  5] ± VR VHLHQ EHL GHU$XVOHJXQJ GHU$XVQDKPHYRUVFKULIW GRFK
©DXFK LKU=XVDPPHQKDQJXQGGLH=LHOH]XEHUFNVLFKWLJHQGLHPLWGHU5HJHOXQJ]XGHUVLH
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
JHK|UWYHUIROJWZHUGHQª(X*+5]'DEHLVHLGHP(UZlJXQJVJUXQGGHU5LFKW
OLQLH  ]X HQWQHKPHQ GDVV GLHVH QLFKW IU VROFKH2UJDQLVPHQ JHOWHQ VROOWH ©GLHPLW
7HFKQLNHQ]XUJHQHWLVFKHQ9HUlQGHUXQJJHZRQQHQZHUGHQGLHKHUN|PPOLFKEHLHLQHU5HLKH
YRQ$QZHQGXQJHQDQJHZDQGWZXUGHQXQG VHLW ODQJHPDOV VLFKHU JHOWHQª (X*+ 5]
1HXHUH9HUIDKUHQGHU©JH]LHOWHQ0XWDJHQHVHªKLQJHJHQ]XGHQHQGLHQHXHQ=FKWXQJV
WHFKQRORJLHQGHV*HQRPH(GLWLQJVJHUHFKQHWZHUGHQNRQQWHQGHPQDFKQLFKWRKQH:HLWHUHV
XQWHU GLH 0XWDJHQHVH$XVQDKPHYRUVFKULIW VXEVXPLHUW ZHUGHQ 9LHOPHKU PXVVWH GHU (X*+
ULFKWLJHUZHLVHGDYRQDXVJHKHQGDVVGLHVHQHXHQ9HUIDKUHQXQG0HWKRGHQGHUJH]LHOWHQ0X
WDJHQHVHZHOFKHHUVWVHLWGHP(UODVVGHU5LFKWOLQLHHQWVWDQGHQVLQGRGHUVLFKKDXSW
VlFKOLFKHQWZLFNHOWKDEHQPLW5LVLNHQIUGLH8PZHOWXQGGLHPHQVFKOLFKH*HVXQGKHLWYHUEXQ
GHQVLQGGLHELVODQJQRFKQLFKWPLW6LFKHUKHLWEHVWLPPWZHUGHQN|QQHQ(X*+5]
'DV*HULFKWYHUZHLVWGLHVEH]JOLFKYRUDOOHPDXIGLH3RVLWLRQGHVYRUOHJHQGHQ*HULFKWVGDV
IUGHQ(LQVDW]GHUQHXHQ0XWDJHQHVH9HUIDKUHQYHUJOHLFKEDUH5LVLNHQ IUP|JOLFKKLHOWZLH
VLHEHLGHU(U]HXJXQJXQG9HUEUHLWXQJYRQ*92GXUFK7UDQVJHQHVHDXIWUHWHQN|QQWHQ=XP
HLQHQN|QQWHQQlPOLFKPLWGHUJH]LHOWHQ0XWDJHQHVHEHLHLQHP2UJDQLVPXVGLHJOHLFKHQ:LU
NXQJHQHU]LHOWZHUGHQZLHPLWGHUWUDQVJHQHWLVFKHQ(LQIKUXQJHLQHVIUHPGHQ*HQVLQGHQVHO
EHQ2UJDQLVPXV]XPDQGHUHQHUP|JOLFKHHVGLH(QWZLFNOXQJGHUQHXHQ9HUIDKUHQJHQHWLVFK
YHUlQGHUWH6RUWHQ LQJU|VVHUHP7HPSRXQG$XVPDVVDOVEHLGHU$QZHQGXQJKHUN|PPOLFKHU
0HWKRGHQGHU=XIDOOVJHQHVHKHUYRU]XEULQJHQ(X*+5],PhEULJHQVLHKWGDV*H
ULFKWGLH*HIDKUGDVVVLFKGLHJHQYHUlQGHUWHQ2UJDQLVPHQQDFK LKUHU)UHLVHW]XQJLQGLH8P
ZHOWIRUWSIODQ]HQXQGEHUGLH/DQGHVJUHQ]HQKLQDXVDXVEUHLWHQN|QQWHQZRGXUFKHV]XLUUH
YHUVLEOHQ$XVZLUNXQJHQNRPPHQN|QQWH,QVRZHLWEHGUIWHHVHLQHUJHEKUHQGHQ.RQWUROOHGHU
5LVLNHQ(X*+5]'DEHLEH]LHKWVLFKGHU(X*+DXVGUFNOLFKDXIGLHHQWVSUHFKHQG
IRUPXOLHUWHQ(UZlJXQJVJUQGHXQGGHU5LFKWOLQLH8QWHUZHLWHUHU%H]XJQDKPH
DXI GLH (UZlJXQJVJUQGH  XQG  ZHLVW HU ]XGHP DXI GHQ 9RUVRUJHJUXQGVDW] XQG GLH
1RWZHQGLJNHLW KLQ GLH (QWZLFNOXQJ XQG $QZHQGXQJ YRQ *92 HLQJHKHQG ]X EHUZDFKHQ
(X*+5]VRZLHI)ROJOLFKN|QQH$UW$EVGHU5LFKWOLQLHL9P1U
 LKUHV$QKDQJV , % QLFKWZLH YRP*HQHUDODQZDOW GDKLQ DXVJHOHJWZHUGHQ GDVV HUPLW GHQ
JHQDQQWHQ QHXHQ 9HUIDKUHQ0HWKRGHQ GHU 0XWDJHQHVH JHZRQQHQH 2UJDQLVPHQ YRQ LKUHP
$QZHQGXQJVEHUHLFK DXVVFKOLHVVH (X*+  5]  'D HLQH VROFKH$XVOHJXQJ GHU LP
VLHE]HKQWHQ(UZlJXQJVJUXQGGHU5LFKWOLQLH]XP$XVGUXFNNRPPHQGHQ$EVLFKWGHV8QLRQVJH
VHW]JHEHUV ]XZLGHUODXIHQ ZUGH QXU GLHMHQLJHQ2UJDQLVPHQ YRQ LKUHP$QZHQGXQJVEHUHLFK
DXV]XQHKPHQZHOFKH©PLWKHUN|PPOLFKEHLHLQHU5HLKHYRQ$QZHQGXQJHQDQJHZDQGWHQXQG
VHLW ODQJHP DOV VLFKHU JHOWHQGHQ 9HUIDKUHQ0HWKRGHQ JHZRQQHQ ZHUGHQª EHDQWZRUWHWH GHU
(X*+GLH)UDJHGHU5HLFKZHLWHGHU0XWDJHQHVH$XVQDKPHVFKOLHVVOLFKZLHIROJW
©$UW$EVGHU5LFKWOLQLHLVWLQ9HUELQGXQJPLW1ULKUHV$QKDQJV,%XQG
LP /LFKW LKUHV  (UZlJXQJVJUXQGHV GDKLQ DXV]XOHJHQ GDVV QXU GLH PLW 9HUIDK
UHQ0HWKRGHQ GHU 0XWDJHQHVH GLH KHUN|PPOLFK EHL HLQHU 5HLKH YRQ$QZHQGXQJHQ
DQJHZDQGWZXUGHQXQGVHLW ODQJHPDOVVLFKHUJHOWHQJHZRQQHQHQ2UJDQLVPHQYRP
$QZHQGXQJVEHUHLFKGHU5LFKWOLQLHDXVJHVFKORVVHQVLQGª(X*+5]
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
,QHQWVSUHFKHQGHU:HLVHZDUGDQDFKDXFKGLH$QWZRUWDXIGLH]ZHLWH9RUODJHIUDJHQDFKGHP
$QZHQGXQJVEHUHLFK GHU5LFKWOLQLH EHU HLQHQJHPHLQVDPHQ6RUWHQNDWDORJ IU ODQG
ZLUWVFKDIWOLFKH3IODQ]HQDUWHQKLQVLFKWOLFKGHVLQ$UW$EVGHU5LFKWOLQLHQLHGHUJHOHJWHQ5H
JXOLHUXQJYRQJHQHWLVFKYHUlQGHUWHQ6RUWHQ]XIRUPXOLHUHQ'LHVH9RUVFKULIWVHLHEHQIDOOVGDKLQ
DXV]XOHJHQ GDVV YRQ GHQ LQ GLHVHU %HVWLPPXQJ YRUJHVHKHQHQ 9HUSIOLFKWXQJHQ QXU GLHPLW
9HUIDKUHQ0HWKRGHQ GHU 0XWDJHQHVH GLH KHUN|PPOLFK EHL HLQHU 5HLKH YRQ $QZHQGXQJHQ
DQJHZDQGWZXUGHQXQGVHLW/DQJHPDOVVLFKHUJHOWHQJHZRQQHQHQ6RUWHQDXVJHQRPPHQVLQG
(X*+5]  II LQVE5]'LH LP:HJHGHUJH]LHOWHQ0XWDJHQHVHHQWZLFNHOWHQ
RGHUQRFK]XHQWZLFNHOQGHQ6RUWHQGUIWHQIROJOLFKZHLWHUKLQJHPlVV$UW$EVGHU5LFKWOLQLH
 QXU ]XJHODVVHQZHUGHQZHQQ DOOH HQWVSUHFKHQGHQ0DVVQDKPHQ JHWURIIHQZXUGHQ
XPQDFKWHLOLJH$XVZLUNXQJHQDXIGLHPHQVFKOLFKH*HVXQGKHLWXQGGLH8PZHOW]XYHUPHLGHQ
.RQNUHWZLUGIUGLH=XODVVXQJHLQH8PZHOWYHUWUlJOLFKNHLWVSUIXQJQDFK$UW$EVOLWDGHU
5LFKWOLQLHYHUODQJW(X*+5]±
$OOHGLHVH$QWZRUWHQ IXVVHQ IUHLOLFKDXIGHUGXUFKDXVXPVWULWWHQHQ$QQDKPHGDVVGLHQHXHQ
9HUIDKUHQGHUJH]LHOWHQ0XWDJHQHVHPLW YHUJOHLFKEDUHQ5LVLNHQYHUEXQGHQVHLHQZLHGLH(U
]HXJXQJXQG9HUEUHLWXQJYRQ*92LP:HJHGHU7UDQVJHQHVHVLHKHGLH.ULWLNDQGHULQVRZHLW
DXIJHKREHQHQ UHFKWOLFKHQ8QWHUVFKHLGXQJ ]ZLVFKHQ0XWDJHQHVH XQG7UDQVJHQHVH EHL6HLW]
6'DYRQEHHLQIOXVVWLVWDXFKGLH)HVWVWHOOXQJGDVVGLHGXUFKJH]LHOWH0XWDJHQH
VH KHUYRUJHUXIHQH JHQWHFKQLVFKH9HUlQGHUXQJDXI QDWUOLFKH:HLVHQLFKWP|JOLFK VHL'HQQ
YRUDXVJHVHW]WLVWKLHUEHLGDVVGDV9HUIDKUHQGHUJH]LHOWHQ0XWDJHQHVHVHOEVWVFKRQGLH1LFKW
1DWUOLFKNHLW LQGL]LHUW (LQH HYHQWXHOOH %H]XJQDKPH DXI GLH LPPHUKLQ GHQNEDUH 0|JOLFKNHLW
GDVV GLH JOHLFKHQ 0XWDWLRQHQ LP /DXIH HLQHU QDWUOLFKHQ (QWZLFNOXQJ HLQWUHWHQ N|QQWHQ LVW
GDPLW DXVJHVFKORVVHQ'HU IDNWLVFKH(LQVDW] HLQHV WHFKQLVFKHQ9HUIDKUHQV YHUGUlQJW LP(U
JHEQLVMHGZHGHK\SRWKHWLVFKH%HZHUWXQJGHU©1DWUOLFKNHLWªGHVHU]HXJWHQ2UJDQLVPXV
,QIRER[5HLFKZHLWHGHV(X*+8UWHLOVYRP
'HU(XURSlLVFKH*HULFKWVKRIKDWWHLQVHLQHP8UWHLOYRP-XOLEHUPHKUHUH5HFKWVIUDJHQ]XHQWVFKHLGHQ,P
0LWWHOSXQNWVWDQGGDEHLGLHXPVWULWWHQH$XVOHJXQJGHUHXURSlLVFKHQ©*925LFKWOLQLHª(*ZHOFKHGHQJHQ
WHFKQLNUHFKWOLFKHQ5DKPHQIUGLH(80LWJOLHGVWDDWHQIRUPXOLHUW'LH8PVHW]XQJGHU5LFKWOLQLHLQQDWLRQDOHV5HFKWZDUI
LQVEHVRQGHUHGLH)UDJHDXIREHVVLFKEHLJHQRPHGLWLHUWHQ2UJDQLVPHQXP*92LP6LQQHGHU5LFKWOLQLHKDQGHOWXQG
RE GLHVH DOV QHXDUWLJH (U]HXJQLVVH HLQHU JH]LHOWHQ0XWDJHQHVH GXUFK HLQH HQWVSUHFKHQGH$XVQDKPHUHJHOXQJ DXV
GHP$QZHQGXQJVEHUHLFKGHU5LFKWOLQLHKHUDXVIDOOHQ
'HU(X*+EHVWLPPWHGLH7UDJZHLWHGHQ6LQQXQG=ZHFNVRZLHGLH:LUNXQJHQGHU0XWDJHQHVH$XVQDKPHGHUJHVWDOW
GDVVDXFK2UJDQLVPHQZHOFKHLP:HJHGHU0XWDJHQHVHKHUJHVWHOOWZHUGHQ*92LP6LQQHGHU5LFKWOLQLHVLQG(LQH
HUZHLWHUWH $QZHQGXQJ DXI JHQRPHGLWLHUWH 2UJDQLVPHQ OHKQWH GDV *HULFKW PLW GHU %HJUQGXQJ DE GDVV GHU
HXURSlLVFKH*HVHW]JHEHUGLH$XVQDKPHDXVGUFNOLFKQXUIUVROFKH2UJDQLVPHQJHVFKDIIHQKDEH©GLHPLWKHUN|PP
OLFK EHL HLQHU 5HLKH YRQ $QZHQGXQJHQ DQJHZDQGWHQ XQG VHLW ODQJHP DOV VLFKHU JHOWHQGHQ 9HUIDKUHQ0HWKRGHQ
JHZRQQHQZHUGHQª (X*+5]PLW+LQZHLVDXIGHQHQWVSUHFKHQGHQ(UZlJXQJVJUXQGGHU5LFKWOLQLH
$XFKZHQQGDPLWlOWHUH7HFKQRORJLHQJHJHQEHUQHXHUHQ(QWZLFNOXQJHQ±ZLHHWZDJH]LHOWH9HUIDKUHQGHV*HQRPH
(GLWLQJV ± LP(UJHEQLV EHYRU]XJWZHUGHQ VR LVW GDULQ QRFK NHLQH MXULVWLVFKH%HZHUWXQJ GHU MHZHLOLJHQ WHFKQLVFKHQ
5LVLNHQ]XVHKHQ'DVJHVHW]JHEHULVFKH9HUWUDXHQDXIGDV©ZDVVHLWODQJHPDOVVLFKHUJLOWªEULQJWLQVRZHLWYRUDOOHP
JHVHOOVFKDIWOLFKH:HUWXQJHQ]XP$XVGUXFNZHOFKHVLFKQRUPDWLYDQ©%HZlKUWHPªRULHQWLHUHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
'LH GDJHJHQ YRUJHEUDFKWHQ )RUGHUXQJHQ QDFK HLQHU $XVGHKQXQJ GHU 0XWDJHQHVH$XVQDKPH DXI JHQRPHGLWLHUWH
2UJDQLVPHQVWHOOWHQGHQ(X*+LP*UXQGHYRUGLH)UDJHZLHZHLWVLFK*HULFKWHYRQ*HVHW]HVZRUWODXWXQGV\VWHPDWLN
VRZLHYRP:LOOHQGHV*HVHW]JHEHUVHQWIHUQHQGUIHQXPHLQHU WHFKQRORJLVFKH1HXHQWZLFNOXQJGHQ:HJ]XHEQHQ
0LW5FNVLFKWDXIGHQ UHFKWVVWDDWOLFKHQ*UXQGVDW]GHU*HZDOWHQWHLOXQJXQGGLH%LQGXQJGHU5HFKWVSUHFKXQJDQGLH
JHOWHQGHQ*HVHW]HVDKVLFKGDV*HULFKWMHGRFKGD]XYHUDQODVVWGHQJHQDQQWHQJHVHW]JHEHULVFKHQ9RUJDEHQJHUHFKW
]XZHUGHQ'HU(X*+PXVVWH LQVRZHLWGHQ:LOOHQGHVHXURSlLVFKHQ*HVHW]JHEHUVGDKLQJHKHQGEHIROJHQGDVVGLH
0XWDJHQHVH$XVQDKPHQLFKWDXIQHXH7HFKQRORJLHQDXVJHZHLWHWZHUGHQGDUI±XQGLQVRZHLWHLQH$XVQDKPHEOHLEHQ
PXVV(LQH$QSDVVXQJGHU$XVQDKPHUHJHOXQJLVWGHPQDFKULFKWLJHUZHLVHQLFKWGXUFKGLH±DQGDV*HVHW]JHEXQGHQH
± 5HFKWVSUHFKXQJYRU]XQHKPHQVRQGHUQDOOHQIDOOVGXUFKGLHSROLWLVFKH*HVHW]JHEXQJ
 9HUEOHLEHQGHJHVHW]JHEHULVFKH6SLHOUlXPH
)UGLH6FKZHL] LVW GHU JHQDQQWH(QWVFKHLGPLW VHLQHQ(UZlJXQJHQYRQJURVVHP ,QWHUHVVH
ZHLO GLH HQWVSUHFKHQGHQ %HVWLPPXQJHQ GHV *HQWHFKQLNJHVHW]HV *7* HLQVFKOLHVVOLFK GHU
/HJDOGHILQLWLRQYRQ©*92ªDXIGLHIUKHUHQ(85LFKWOLQLHQ(:*XQG(:*]X
UFNJHKHQ $XFK QDFK VFKZHL]HULVFKHP 5HFKW VLQG *92 DOVR 2UJDQLVPHQ ©GHUHQ JHQHWL
VFKHV0DWHULDOVRYHUlQGHUWZRUGHQLVWZLHGLHVXQWHUQDWUOLFKHQ%HGLQJXQJHQGXUFK.UHX]HQ
RGHUQDWUOLFKH5HNRPELQDWLRQQLFKWYRUNRPPWª$UW$EV*7*YJOIHUQHU$UW$EVWHU
86*8QGGLHJHQDXHUH%HVWLPPXQJGDVVJHQRPHGLWLHUWH2UJDQLVPHQDOV*92DXI]XIDVVHQ
VLQGZLUG VLFK DXFK KLHU]XODQGH ]XQlFKVW DQ GLH YRP(X*+ QXQPHKU NODUJHVWHOOWH VWUHQJH
$XVOHJXQJKDOWHQPVVHQ=ZDULVWGDVVFKZHL]HULVFKH5HFKWXQPLWWHOEDUZHGHUDQGLHHXUR
SlLVFKH*HVHW]JHEXQJQRFKDQGLH5HFKWVSUHFKXQJGHV(X*+JHEXQGHQVRQGHUQXQWHUOLHJW
GHU SROLWLVFKHQ*HVWDOWXQJVPDFKW GHV QDWLRQDOHQ*HVHW]JHEHUV(EHQVRZHQLJ EHVWHKW LQVR
IHUQHLQHUHFKWOLFK]ZLQJHQGH%LQGXQJDQGDVYRP(X*+HQWZLFNHOWH%HJULIIVYHUVWlQGQLVYRQ
JHQWHFKQLVFKYHUlQGHUWHQ2UJDQLVPHQ*OHLFKZRKOGUIWHQGLHELVODQJDOV9RUODJHIUJHVHW]
JHEHULVFKH+DUPRQLVLHUXQJVEHVWUHEXQJHQGLHQHQGHQ1RUPHQGHVHXURSlLVFKHQ*HQWHFKQLN
UHFKWVDXFKZHLWHUKLQGHQUHFKWVSROLWLVFKHQ$XVJDQJVSXQNWHLQHU:HLWHUHQWZLFNOXQJGHVQDWLR
QDOHQ*HQWHFKQLNUHFKWVELOGHQ
©,QQRYDWLRQVIHLQGOLFKHª5HFKWVODJH"
%HLDOOHU|IIHQWOLFKDXIVFKHLQHQGHQ.ULWLN LVWGDV8UWHLOGHV(X*+ LQVHLQHU%HDQWZRUWXQJGHU
9RUODJHIUDJHQZLHDXFKLQVHLQHU%HJUQGXQJGXUFKDXVDOVMXULVWLVFKEHU]HXJHQG]XHUDFKWHQ
'HQQ GLH .ULWLN ULFKWHW VLFK ]X HLQHP EHUZLHJHQGHQ 7HLO JHQHUHOO JHJHQ HLQH YHUPHLQWOLFKH
©,QQRYDWLRQVIHLQGOLFKNHLWª GHV *HQWHFKQLNUHFKWV GLH DEHU ZHQLJHU HLQH .RQVHTXHQ] GHU
ULFKWHUOLFKHQ$XVOHJXQJ LPNRQNUHWHQ)DOO DOV YLHOPHKUGHUJHVHW]OLFKHQ%HVFKUlQNXQJHQGHU
JHOWHQGHQ*925LFKWOLQLHGDUVWHOOHQNDQQ(VZlUHVFKOHFKWKLQQLFKWQDFKYROO]LHKEDUXQGPLW
GHP :RUWODXW GHU 5LFKWOLQLH XQYHUHLQEDU JHZHVHQ GLH JHVHW]OLFKH 'HILQLWLRQ GHU JHQWHFKQL
VFKHQ 9HUlQGHUXQJ LP :HJH GHU ULFKWHUOLFKHQ 5HFKWVIRUWELOGXQJ GHUJHVWDOW ]X PRGLIL]LHUHQ
GDVVGLHGXUFK*HQRPH(GLWLQJKHUJHVWHOOWHQ2UJDQLVPHQQLFKWPHKUDOVJHQWHFKQLVFKYHUlQ
GHUW JHOWHQ PVVWHQ %HVWDQG LQVRZHLW VFKRQ (LQLJNHLW LQ GHU 6WHOOXQJQDKPH GHV *HQHUDO
DQZDOWVVRZLHLQGHQ(UZlJXQJHQGHV*HULFKWVVRNRQQWHGHU(X*+PLWJXWHQ*UQGHQDXFK
GHUZHLWHUHQ$QVLFKWHQWJHJHQWUHWHQGDVVJHQRPHGLWLHUWH2UJDQLVPHQGHUVRJHQDQQWHQ0XWD
 9JO HWZD GLH 3UHVVHPLWWHLOXQJ GHV GHXWVFKHQ 9HUEDQGHV GHU &KHPLVFKHQ ,QGXVWULH H9  ©5FNZlUWV
JHZDQGWXQGLQQRYDWLRQVIHLQGOLFKª
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
JHQHVH$XVQDKPHXQWHUIDOOHQ'LHVH$XVQDKPHZDUQlPOLFKZLHGHU(X*+]X5HFKWKHUYRU
KHEWQXUIUEHUHLWVSUDNWL]LHUWHODQJEHZlKUWH9HUIDKUHQYRUJHVHKHQXQG]ZDURKQH5FNVLFKW
DXIGLHEHVRQGHUH)UDJHREGLHGDEHLHU]HXJWHQ2UJDQLVPHQHWZDDOV©QDWUOLFKªRGHU©QDWXU
LGHQWLVFKª EHWUDFKWHWZHUGHQ N|QQHQ'LH GDGXUFK VFKRQ IL[LHUWH NDWHJRULVFKH'LIIHUHQ] ]ZL
VFKHQGHQDOWHQNRQYHQWLRQHOOHQ0XWDJHQHVH9HUIDKUHQXQGGHQQHXHUHQ7HFKQLNHQGHV*H
QRPH(GLWLQJVOlVVWVLFKIROJOLFKDXFKQLFKWGDGXUFKEHUZLQGHQGDVVPDQGLHVHDOVJH]LHOWH
0XWDJHQHVHEH]HLFKQHWXQGHLQH9HUJOHLFKEDUNHLWEHKDXSWHWZHOFKHMHGHQIDOOVLP5HFKWVVLQQH
JDUQLFKWH[LVWLHUW
,P (UJHEQLV IROJW DXV GHP ]XWUHIIHQG HQWZLFNHOWHQ$XVOHJXQJVHUJHEQLV GHV (X*+ GDVV IU
JHQRPHGLWLHUWH 2UJDQLVPHQ HLQH (8ZHLWH JHQWHFKQLNUHFKWOLFKH %HVFKUlQNXQJ DQ]XQHKPHQ
LVWZHOFKHXPIDQJUHLFKHXQGDXIZHQGLJH=XODVVXQJVYHUIDKUHQVRZLHGLH IU*92JHOWHQGHQ
=XODVVXQJV.HQQ]HLFKQXQJVXQGhEHUZDFKXQJVSIOLFKWHQXPIDVVW1HEHQHLQHU8PZHOWYHU
WUlJOLFKNHLWVSUIXQJLP6LQQHGHU*925LFKWOLQLHVLQGGDUEHUKLQDXVDXFKGLHHQWVSUHFKHQGHQ
/HEHQVPLWWHOXQG=XWDWHQQDFK0DVVJDEHGHU9HURUGQXQJ(*1UEHUJHQHWLVFK
YHUlQGHUWH/HEHQVPLWWHO]X]XODVVHQXQG]XNHQQ]HLFKQHQYJOKLHU]X6HLW]62E
GLHVH.HQQ]HLFKQXQJVSIOLFKWDQJHVLFKWVGHUVFKZLHULJHQ,GHQWLIL]LHUEDUNHLWYRQJHQRPHGLWLHUWHQ
/HEHQVPLWWHOQEHUKDXSWHLQ]XKDOWHQLVWHUVFKHLQW]ZDUIUDJOLFKYJO]XQHXHUHQ(UNHQQWQLVVHQ
'XHQVLQJ HW DO  NDQQ MHGRFK NHLQHQ(LQIOXVV DXI GDV JHULFKWOLFKH$XVOHJXQJVHUJHEQLV
KDEHQ
,QVRZHLWNDQQGLHELVODQJDP*HULFKWVHQWVFKHLGJHlXVVHUWH.ULWLNDOOHQIDOOVGLH*HVHW]JHEXQJ
WUHIIHQZREHLGDVHXURSlLVFKH*HQWHFKQLNUHFKWIUHLOLFKLPELVKHULJHQHQJHQ5DKPHQDXFKZHL
WHUKLQ QRFK =XODVVXQJVP|JOLFKNHLWHQ IU JHQHGLWLHUWH 2UJDQLVPHQ QDFK GHQ IU *92 HQWZL
FNHOWHQ0DVVVWlEHQRIIHQOlVVW'DPLWNRQQWH LPPHUKLQHLQHYRUEHUJHKHQGH1LFKWUHJXOLHUXQJ
YRQ JHQHGLWLHUWHQ 2UJDQLVPHQ YHUPLHGHQ ZHUGHQ ZLH VLH LP )DOOH GHU YRP *HQHUDODQZDOW
EHLP (X*+ YRUJHVFKODJHQHQ =XRUGQXQJ ]XU 0XWDJHQHVH$XVQDKPH HLQJHWUHWHQ ZlUH $Q
GHUHUVHLWV NDQQ PLW 5FNVLFKW DXI NQIWLJH 1HXHUXQJHQ LQVEHVRQGHUH DXI GHQ )HOGHUQ GHU
V\QWKHWLVFKHQ%LRORJLHYRQHLQHPIRUWEHVWHKHQGHQ%HGDUIQDFKHLQHPGLIIHUHQ]LHUWHQ5HJXOLH
UXQJVUDKPHQ DXVJHJDQJHQZHUGHQ 6HLW]  6  9RQ EHVRQGHUHU SUDNWLVFKHU5HOH
YDQ]ZlUHLQGLHVHP=XVDPPHQKDQJVFKOLHVVOLFKDXFKGLHUHFKWVWKHRUHWLVFKH)UDJHQDFKGHU
P|JOLFKHQ %HZHJOLFKNHLW GHU MXULVWLVFKHQ$XVOHJXQJ LP =XVDPPHQKDQJPLW GHU$QZHQGXQJ
YRUKDQGHQHU WHFKQLNUHFKWOLFKHU 5HJHOXQJHQ DXI QHXH 7HFKQRORJLHHQWZLFNOXQJHQ ZLH VLH GHU
*HQHUDODQZDOWDP(X*+EHUHLWVLP%OLFNKDWWHlKQOLFK]XU)UDJHHLQHUVROFKHQ©G\QDPLVFKHQ
$XVOHJXQJª6HLW]6
$XIJDEHQGHU8QLRQVJHVHW]JHEXQJ
=XEHWRQHQ LVWEHLDOOHGHPGDVVGLH(80LWJOLHGVWDDWHQQXUQRFKHLQHQlXVVHUVWEHJUHQ]WHQ
(LQIOXVVDXIGLHZHQLJHQYRQGHU8QLRQVJHVHW]JHEXQJRIIHQJHEOLHEHQHQ5HJHOXQJVEHUHLFKH
NRQNUHWHWZDLP%HUHLFKGHU0XWDJHQHVH$XVQDKPHKDEHQYJO(X*+5]XQG
)ROJWPDQGHUJHQDQQWHQ.ULWLNVRLVWGHPQDFK]XQlFKVWGHUHXURSlLVFKH*HVHW]JHEHUDXIJH
UXIHQHLQHQGLIIHUHQ]LHUWHQ5HJXOLHUXQJVUDKPHQ]XHQWZLFNHOQGHUGHQXQWHUVFKLHGOLFKHQJHQ
WHFKQLVFKHQ9HUIDKUHQMHZHLOVHQWVSUHFKHQGH=XODVVXQJVXQG$QZHQGXQJVEHGLQJXQJHQVHW]W
0|JOLFKH0DVVVWlEHIUHLQHHWZDLJH5LFKWOLQLHQ1RYHOOHVLQGGDEHLGHQEHUHLWV]LWLHUWHQ(UZl
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
JXQJVJUQGHQXQGGHUJHOWHQGHQ*925LFKWOLQLH]XHQWQHKPHQ6RZHLWGLH
VHHLQHUVHLWV$XVQDKPHQIUVROFKH9HUIDKUHQYRUVHKHQGLH©VHLW ODQJHPDOVVLFKHUJHOWHQª
XQG DQGHUHUVHLWV IU *92 DXVQDKPVORV YHUODQJHQ GDVV GLHVH ©HLQJHKHQG EHUZDFKW ZHU
GHQª GDUI GDULQ MHGHQIDOOV HLQ +LQZHLV DXI GLH EHVRQGHUH $EKlQJLJNHLW GHV 5HJXOLHUXQJV
EHUHLFKVYRQ$QZHQGXQJVSUD[LVXQG(UIDKUXQJVZLVVHQLQGHU%HZHUWXQJYRQ5LVLNHQXQG*H
IDKUHQJHVHKHQZHUGHQ'LHVH$EKlQJLJNHLWZLUGGDKHUQLFKWPHKUDOOHLQ LP:HJHJHQHUHOOHU
LQKDOWOLFKHU%HVWLPPXQJHQ]XEHKDQGHOQVHLQVRQGHUQHKHUPLWGHQ0LWWHOQSDUWL]LSDWLYHU9HU
IDKUHQ XQG3UR]HGXUHQ GLH HLQH IRUWODXIHQGH$QSDVVXQJ DQ GLH YHUlQGHUOLFKHQ(UIDKUXQJHQ
XQG 5LVLNR1XW]HQ%HZHUWXQJHQ DQJHVLFKWV GHU EHVRQGHUHQ '\QDPLN QHXHU 7HFKQRORJLHQ
HUP|JOLFKHQ
0|JOLFKNHLWHQGHUQDWLRQDOHQ*HVHW]JHEXQJ
$XVGHU6LFKWGHU6FKZHL]VLQGGLH0|JOLFKNHLWHQHLQHUOHJLVODWLYHQ(LQIOXVVQDKPHDXIGLH8QL
RQVJHVHW]JHEXQJJHULQJXQGEHVFKUlQNHQVLFKZHLWJHKHQGDXIGHQGXUFKGDV(:5$ENRP
PHQIU()7$6WDDWHQJHZlKUWHQ%HREDFKWHUVWDWXV LP*HPLVFKWHQ3DUODPHQWDULVFKHQ(:5
$XVVFKXVV ,P *HJHQ]XJ XQWHUOLHJW GLH VFKZHL]HULVFKH *HVHW]JHEXQJ DOOHUGLQJV QLFKW GHU
JOHLFKHQUHFKWOLFKHQ%LQGXQJDQGDV8QLRQVUHFKWZLHGLH0LWJOLHGVWDDWHQGHU(8,QVRZHLWYHU
EOHLEHQGHPQDWLRQDOHQ*HVHW]JHEHU±YRUEHKDOWOLFKEHVWHKHQGHUELODWHUDOHUhEHUHLQNQIWHXQG
HLQHVHWZDLJHQNQIWLJHQ5DKPHQDENRPPHQVPLWGHU(8±LPPHUKLQQRFKUHFKWOLFKH0|JOLFK
NHLWHQHLQHHLJHQVWlQGLJHJHJHQEHUGHU(85HFKWVODJHDOV©LQQRYDWLRQVIUHXQGOLFKHUªDQJH
VHKHQH5HJXOLHUXQJLP%HUHLFK*HQRPH(GLWLQJ]XHQWZLFNHOQ
(LQ$QVDW] GDIU N|QQWH HWZD DXV GHU JHULQJHUHQ EHJULIIOLFKHQ %LQGXQJ DQ GLH HXURSlLVFKH
*925LFKWOLQLH]XJHZLQQHQVHLQZLHVLHVFKRQDXVGHQDEZHLFKHQGHQVFKZHL]HUL
VFKHQ%HVWLPPXQJHQ LQ$UW$EV OLWG L9P$QKDQJ$EV OLWD)U69XQG$UW OLWG
L9P$QKDQJ$EV OLWD(69HUVLFKWOLFKZLUG'LHGRUWDEZHLFKHQGYRQGHU(85LFKWOLQLH
 YHUDQNHUWH )LNWLRQ 9HUIDKUHQ GHU0XWDJHQHVH YRQ YRUQKHUHLQ ©QLFKW DOV JHQWHFKQL
VFKH9HUIDKUHQJHOWHQª]XODVVHQN|QQWHGHQ6FKOXVV]XODVVHQGDVVGLHVFKZHL]HULVFKH*H
VHW]JHEXQJHLQHQIOH[LEOHUHQ8PJDQJPLWGHQEHJULIIOLFKHQ'HILQLWLRQHQYRQ*HQWHFKQLNILQGHQ
NDQQ
$QGLHVHU6WHOOHJLOWHVMHGRFK]XEHDFKWHQGDVVGLH6FKZHL]JHUDGHPLW%OLFNDXIGDV*HQ
WHFKQLNPRUDWRULXP JHPlVV$UW D *7* XQG GHQ JHQHUHOO ]X EHREDFKWHQGHQ JHVHOOVFKDIW
OLFKHQ0HLQXQJVWUHQG LQSROLWLVFKHU+LQVLFKWHKHU ]XHLQHP UHVWULNWLYHUHQ8PJDQJPLWQHXHQ
=FKWXQJVWHFKQRORJLHQ WHQGLHUW(LQH/LEHUDOLVLHUXQJGHV5HFKWVUDKPHQV IUGHQ(LQVDW]YRQ
9HUIDKUHQXQG0HWKRGHQGHV*HQRPH(GLWLQJVZUGHGDKHUYRUDXVVLFKWOLFKEHUHLWV LQQHUKDOE
GHU 6FKZHL]HU %HY|ONHUXQJ DXI $N]HSWDQ]SUREOHPH VWRVVHQ 'LHVHU *HVLFKWVSXQNW LVW QLFKW
]XOHW]W UHFKWOLFK UHOHYDQWPLW 5FNVLFKW DXI GLH 6FKXW]]LHOH GHV JHOWHQGHQ*HQWHFKQLNUHFKWV
ZHOFKHQHEHQGHP6FKXW]YRQ0HQVFK7LHU8PZHOWXQGELRORJLVFKHU9LHOIDOWVRZLH)UXFKWEDU
NHLWGHV%RGHQV$UW$EVOLWDXQGE*7*XQWHUDQGHUHPDXFKGLH$FKWXQJGHU:UGHGHU
.UHDWXUOLWFXQGZHLWHUKLQGLH:DKOIUHLKHLWGHU.RQVXPHQWHQOLWGVRZLHHLQHDXVUHLFKHQGH
7UDQVSDUHQ]OLWHXQGIJHZlKUOHLVWHQVROOHQ
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
$QGHUHUVHLWV]HLJHQ9RONVLQLWLDWLYHQZLHGLH(LGJHQ|VVLVFKH9RONVLQLWLDWLYH©)UHLQH6FKZHL]
RKQHV\QWKHWLVFKH3HVWL]LGHª%XQGHVNDQ]OHL%.GDVVQHXHWHFKQRORJLVFKH:HJHJH
VXFKWZHUGHQGLHHWZD]XHLQHU9HUPLQGHUXQJGHV(LQVDW]HVYRQ3IODQ]HQVFKXW]PLWWHOQXQG
GDPLW ]XHLQHU9HUULQJHUXQJYRQVFKlGOLFKHQ(PLVVLRQHQEHLWUDJHQN|QQHQ 6FKZHL]HULVFKHU
%XQGHVUDW6(QWVFKHLGHQGZLUGLQGLHVHU+LQVLFKWQLFKWQXUHLQH$QDO\VHPLW9HU
JOHLFKGHUXQWHUVFKLHGOLFKHQ5LVLNHQYRQHWDEOLHUWHQ7HFKQRORJLHQXQG]XNQIWLJHQ$OWHUQDWLYHQ
VHLQ9LHOPHKUEHGDUIHV±LQVEHVRQGHUHPLW5FNVLFKWDXIGLHLQGHU6FKZHL]EHVRQGHUVDXV
JHSUlJWH %HWHLOLJXQJ GHV 6WLPPYRONHV DXFK DQ VSH]LILVFKHQ *HVHW]JHEXQJVIUDJHQ ± HLQHU
HQWVSUHFKHQGHQGHPRNUDWLVFKHQ%HWHLOLJXQJDOOHU*HVHOOVFKDIWVWHLOHVRZLHHLQHUXPIDVVHQGHQ
7UDQVSDUHQ] LP 8PJDQJ PLW GHQ QHXHQ 7HFKQRORJLHQ XQJHDFKWHW ZHLWHUHU )ROJHSUREOHPH
ZHOFKH VLFK DXV HLQHU XQWHUVFKLHGOLFKHQ *HQWHFKQLNJHVHW]JHEXQJ IU GHQ:DUHQYHUNHKU LP
(XURSlLVFKHQ:LUWVFKDIWVUDXPHUJHEHQZUGHQ
3HUVSHNWLYHQGHV%XQGHVUDWVEHVFKOXVVHVYRP
'HU6FKZHL]HULVFKH%XQGHVUDWKDWVLFKQXQPHKULQHLQHP*UXQGVDW]HQWVFKHLGYRP
]XGHQQHXHQ+HUDXVIRUGHUXQJHQGHU*HQWHFKQLNSRVLWLRQLHUWXQG LQGLHVHP=XVDPPHQKDQJ
HLQHYRUOlXILJH$QWZRUWDXIGLHEHVFKULHEHQH(QWZLFNOXQJGHVHXURSlLVFKHQ*HQWHFKQLNUHFKWV
IRUPXOLHUW'HP]XIROJHVROOGDVVFKZHL]HULVFKH*HQWHFKQLNUHFKWNQIWLJ©ULVLNREDVLHUWGHQQHX
HQ(QWZLFNOXQJHQDQJHSDVVWZHUGHQª6FKZHL]HULVFKHU%XQGHVUDWZREHLZHLWHUKLQDP
9RUVRUJHSULQ]LSIHVW]XKDOWHQVHL'LHVH]ZHLIDFKH=LHOVHW]XQJVROO]XQlFKVW LQGHU:HLVHYHU
IROJWZHUGHQGDVVGLH]XVWlQGLJHQ%XQGHVVWHOOHQXQWHUVXFKHQLQZLHZHLWGLHQHXHQJHQWHFKQL
VFKHQ9HUIDKUHQ XQG(U]HXJQLVVH VLFK HQWVSUHFKHQG LKUHQ MHZHLOLJHQ5LVLNHQ IU0HQVFKHQ
7LHUHXQG8PZHOWQDFK.DWHJRULHQHLQVWXIHQODVVHQ,P$QVFKOXVVDQHLQHHWZDLJH(LQVWXIXQJ
QDFK5LVLNRNDWHJRULHQLVWVFKOLHVVOLFKYRUJHVHKHQKLHUIUXQWHUVFKLHGOLFKH$QIRUGHUXQJVVWXIHQ
UHFKWOLFK]XYHUDQNHUQ$XVGUFNOLFKZLUGGDEHLGDVZHLWHUH=LHOHUNOlUWDXFKGLH]XNQIWLJHQ
(QWZLFNOXQJHQLQGHU*HQWHFKQRORJLHDE]XGHFNHQ:LHGLHVHV=LHO]XHUUHLFKHQLVWXQGZHOFKH
VSH]LILVFKHQ 5HJHOXQJHQ IU GLH ULVLNREDVLHUWHQ $QIRUGHUXQJVVWXIHQ LQ GDV *HQWHFKQLNUHFKW
HLQIOLHVVHQVROOHQVROO LQHLQHU]ZHLWHQ$UEHLWVSKDVH±YRUDXVVLFKWOLFKEHJLQQHQG LP6RPPHU
±JHNOlUWZHUGHQ6FKZHL]HULVFKHU%XQGHVUDW
'LH6XFKHQDFKHLQHPYHUlQGHUWHQ5HJXOLHUXQJVUDKPHQZHOFKHUHLQHG\QDPLVFKH$QSDVVXQJ
DQQHXHJHQWHFKQLVFKH(QWZLFNOXQJHQHUP|JOLFKWXQGGDEHLYHUHLQIDFKWH%HZLOOLJXQJVYHUIDK
UHQ PLW JHULQJHUHQ$QIRUGHUXQJHQ IU DOV VLFKHU JHOWHQGH 9HUIDKUHQ XQG 3URGXNWH YRUVLHKW
VLHKWVLFKIUHLOLFKDOVHLQH.RQVHTXHQ]GHU MQJVWHQ5HFKWVSUHFKXQJGHV(X*+,VWGHPQDFK
HLQHG\QDPLVFKH$XVOHJXQJGHUDOWHQJHQWHFKQLNUHFKWOLFKHQ5HJHOXQJHQQLFKWP|JOLFKVR LVW
GHU*HVHW]JHEHUDXIJHUXIHQIUDOOHQIDOOVJHVXFKWHQRUPDWLYH$QSDVVXQJHQ]XVRUJHQ
'LHVHQ:HJP|FKWHGHU%XQGHVUDWQXQEHVFKUHLWHQ'DEHLEHVWHKWGXUFKDXVGLH0|JOLFKNHLW
GDVVGLH6FKZHL]DXIQDWLRQDOHU(EHQH]XHLQHUVFKQHOOHQ OHJLVODWLYHQ/|VXQJ ILQGHWZHOFKH
GHQHXURSlLVFKHQ*HVHW]JHEXQJVSUR]HVVHQYRUDXVJHKW6RZlUHEHLVSLHOVZHLVHHLQH1HXUH
JHOXQJGHV*HQWHFKQLNUHFKWVGHQNEDUZHOFKHHLQHNODUH8QWHUVFKHLGXQJ]ZLVFKHQKHUN|PP
OLFKHQ *92 XQG JHQHGLWLHUWHQ 2UJDQLVPHQ PLW HQWVSUHFKHQG GLIIHUHQ]LHUWHQ $QIRUGHUXQJHQ
WULIIW'HP*HQWHFKQLNEHJULIIZlUHQGDQQQHEHQHLQDQGHU]ZHLJHWUHQQWH.DWHJRULHQQDPHQWOLFK
YRQJHQWHFKQLVFKHU©9HUlQGHUXQJªXQGJHQWHFKQLVFKHU©(GLWLHUXQJªXQWHUJHRUGQHW6WW]HQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

OLHVVH VLFK GLHVH 8QWHUVFKHLGXQJ HWZD DXI GHQ LP VFKZHL]HULVFKHQ *HQWHFKQLNUHFKW EHUHLWV
YRU]XILQGHQGHQLP:HJHHLQHU5HFKWVILNWLRQDQJHRUGQHWHQ$XVVFKOXVVHLQLJHU=FKWXQJVWHFK
QRORJLHQDXVGHP*HQWHFKQLNEHJULII'HPQDFKOlJHVFKRQHLQHHQWVSUHFKHQGH*HVHW]HVlQGH
UXQJ QDKH ZHOFKH QDFK GHP 9RUELOG GHU ELVKHULJHQ 0XWDJHQHVH$XVQDKPH QXQPHKU DXFK
EHVWLPPWH 0HWKRGHQ XQG 9HUIDKUHQ GHU *HQRPHGLWLHUXQJ LP 6LQQH HLQHU ©JH]LHOWHQ 0XWD
JHQHVHª DXV GHP *92%HJULII DXVVFKOLHVVW XQG JHVRQGHUW QRUPLHUW $XFK ZHLWHU JHKHQGH
5HYLVLRQHQGHV*HQWHFKQLNUHFKWV N|QQWHQ IUHLOLFKDXI GLHVHU8QWHUVFKHLGXQJDXIEDXHQGHLQH
VSH]LILVFKH5HJHOXQJYRQJHQRPHGLWLHUWHQ2UJDQLVPHQPLWHQWVSUHFKHQGYHUHLQIDFKWHQ=XODV
VXQJVYHUIDKUHQ VRZLH DEJHVWXIWHQ $QIRUGHUXQJHQ LQQHUKDOE GHV *7* RGHU VRJDU LQ HLQHP
6SH]LDOJHVHW]YRUVHKHQ
0DJVLFKHLQHVROFKHNDWHJRULDOH'LIIHUHQ]LHUXQJLQGLHELVKHULJH*HVHW]HVV\VWHPDWLNLQVRZHLW
QRFKHLQIJHQODVVHQVRLVWGRFK]XNRQVWDWLHUHQGDVVVLHPLW5FNVLFKWDXIGHQDOOJHPHLQHQ
6SUDFKJHEUDXFKNDXPQDFKYROO]LHKEDUVHLQZLUG(EHQVRZLHLQGHUJHVHOOVFKDIWOLFKHQ'HEDWWH
VHOWHQ NODU ]ZLVFKHQ ©*HQWHFKQLNª XQG ©JHQWHFKQLVFKHU 9HUlQGHUXQJª XQWHUVFKLHGHQ ZLUG
GUIWHVFKOLHVVOLFKDXFKHLQ]XVlW]OLFKHUUHFKWOLFKHU%HJULIIYRQ©*HQHGLWLHUXQJªGDYRQNDXP]X
WUHQQHQVHLQ
(LQH GDUDXI JHJHEHQHQIDOOV ]X EHJUQGHQGH JHVRQGHUWH .HQQ]HLFKQXQJVSIOLFKW JHQHGLWLHUWHU
2UJDQLVPHQGUIWHGDQQDXFKLP9HUJOHLFK]X*92NHLQJHVWHLJHUWHV9HUWUDXHQEHL0DUNWWHLO
QHKPHQGHQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQKHUYRUUXIHQ:UGHPDQGHVKDOE YRQHLQHU
GHUDUWLJHQ9HUSIOLFKWXQJDEVHKHQZROOHQNlPHGLHVZLHGHUXPHLQHU3ULYLOHJLHUXQJQHXHU*HQ
WHFKQLNHQ]XODVWHQGHU:DKOIUHLKHLWGHU.RQVXPHQWLQQHQXQG.RQVXPHQWHQJOHLFK%HLGH5H
JHOXQJVDOWHUQDWLYHQN|QQWHQGDKHU]XPJHJHQZlUWLJHQ=HLWSXQNWDOOHQIDOOVGDQQDOVWUDJIlKLJH
/|VXQJHQHUVFKHLQHQZHQQJOHLFK]HLWLJIUGLH=XNXQIWVLFKHUJHVWHOOWZLUGGDVVGLH(LQWHLOXQJ
LQ5LVLNRNDWHJRULHQXQGGDUDXIJHVWW]WH$QIRUGHUXQJVVWXIHQQLFKWDOOHLQHGHQGDPLWEHIDVVWHQ
([SHUWLQQHQXQG([SHUWHQ]LUNHOQYRUEHKDOWHQEOHLEHQ9LHOPHKUZLUGHVIUEHUHLWVLP+LQEOLFN
DXIGLHHUIRUGHUOLFKHJHVHOOVFKDIWOLFKH$N]HSWDQ]QHXHU7HFKQRORJLHQGDUDXIDQNRPPHQGDVV
VHOEVW NRQNUHWH 5LVLNREHZHUWXQJHQ LQ WUDQVSDUHQWHQ %HWHLOLJXQJVYHUIDKUHQPLWJHWHLOW XQG JH
VHOOVFKDIWOLFKDXVJHKDQGHOWZHUGHQ ,QVRZHLWZLUGQLFKWDOOHLQHQWVFKHLGHQGVHLQN|QQHQZHO
FKH$UWHQYRQ*HQWHFKQLNYRQGHQ]XVWlQGLJHQ)DFKEHK|UGHQIUVLFKHUHUDFKWHWZHUGHQ:DV
DOV©EHZlKUWªXQG©VLFKHUª]XJHOWHQKDW LVW6DFKHHLQHVJHVDPWJHVHOOVFKDIWOLFKHQ.RQVHQ
VHV
(QWVFKHLGHQGZLUGGDEHLVHLQJHHLJQHWHUHFKWOLFKH9HUIDKUHQ]XHWDEOLHUHQZHOFKHHLQHDXV
UHLFKHQGHJHVHOOVFKDIWOLFKH3DUWL]LSDWLRQXQGGHPRNUDWLVFKH.RQWUROOHYRQ]XNQIWLJHQ5LVLNR
HQWVFKHLGXQJHQJHZlKUOHLVWHQ'LHVZUGHIUHLOLFK]XJOHLFKEHGHXWHQGLHJHQDQQWHQ(QWVFKHL
GXQJHQ QLFKW PHKU DXVVFKOLHVVOLFK QDFK0DVVJDEH ZLVVHQVFKDIWOLFKHU (UNHQQWQLV ]X WUHIIHQ
VRQGHUQEHLGHU(QWVFKHLGXQJVILQGXQJ]XVlW]OLFK5FNVLFKW ]XQHKPHQDXI DQGHUZHLWLJHJH
VHOOVFKDIWOLFKH PLWXQWHU DXFK WUDGLWLRQHOOH 9RUVWHOOXQJHQ YRQ 5LVLNHQ XQG *HIDKUHQ 1XU DXI
GLHVH:HLVH±GXUFK3UR]HGXUDOLVLHUXQJYRQ5LVLNRHQWVFKHLGXQJHQLP:HJHSDUWL]LSDWLYHU9HU
IDKUHQ ± ODVVHQ VLFK GLH QHXHQ WHFKQRORJLVFKHQ+HUDXVIRUGHUXQJHQ DGlTXDW EHKDQGHOQ XQG
LQVEHVRQGHUHGDV9HUWUDXHQGHU.RQVXPHQWLQQHQXQG.RQVXPHQWHQDXIHLQHVLFKHUH/HEHQV
PLWWHOSURGXNWLRQ VWDELOLVLHUHQ ,Q GLHVHP =XVDPPHQKDQJ ZLUG ZHLWHUHQ0DVVQDKPHQ GHU ,Q
IRUPDWLRQXQG$XINOlUXQJHLQHQWVSUHFKHQGHUK|KWHU6WHOOHQZHUW]XNRPPHQ
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
(LQHVROFKH)RUPGHUgIIQXQJYRQ5LVLNRHQWVFKHLGXQJHQEHUQHXH7HFKQRORJLHQILQGHWLKUHQ
WLHIHUHQ *UXQG GDULQ GDVV GLH:LVVHQVFKDIWHQ DQJHVLFKWV XQVLFKHUHU 7HFKQLN XQG 5HJXOLH
UXQJVIROJHQ VRZLH GHUHQ:HFKVHOZLUNXQJHQ VHOEVW QLFKWPHKU LPVWDQGH VLQGPLW 5LVLNRSUR
JQRVHQIUDXVUHLFKHQGH*HZLVVKHLW]XVRUJHQ(VEHGDUIGDKHUJHVHW]JHEHULVFKHUXQGUHFKW
OLFKHU (QWVFKHLGXQJVPHFKDQLVPHQ ZHOFKH YHUEHVVHUWH 0|JOLFKNHLWHQ GHU G\QDPLVFKHQ
$QSDVVXQJXQG)OH[LELOLVLHUXQJIUGLHXQVLFKHUHQ.RQIOLNWODJHQQHXHU7HFKQRORJLHQELHWHQ'LH
LQVRZHLW JHIRUGHUWH 3UR]HGXUDOLVLHUXQJ GHU (QWVFKHLGXQJVILQGXQJ HUP|JOLFKW GDEHL QLFKW QXU
HLQHUHIOH[LYH$QSDVVXQJGHV5HFKWVDQYHUlQGHUOLFKH6DFKXQG.RQIOLNWODJHQVRQGHUQDXFK
XPHLQHQ LQVWLWXWLRQHOOHQ5DKPHQGHU LQ(QWVFKHLGXQJVVLWXDWLRQHQDQJHVLFKWVEHVFKOHXQLJWHU
(QWZLFNOXQJHQ MHZHLOVGLH*HZlKUGDIUELHWHW GDVVQHEHQGHPQHXVWHQ6WDQGGHU:LVVHQ
VFKDIWDXFKGLH9LHOIDOWGHUJHVHOOVFKDIWOLFKHQ(UZDUWXQJHQDQJHPHVVHQUHSUlVHQWLHUWZLUG
'LHKHXWLJH5LVLNRJHVHOOVFKDIWVLHKWVLFKPLW3UREOHPHQNRQIURQWLHUWGLHGHPJH]LHOWHQVWDDW
OLFKHQ(LQIOXVVHQW]RJHQVLQG9RUDOOHPLP8PJDQJPLWQHXHQ7HFKQRORJLHQN|QQHQ5HJXOLH
UXQJVYHUVXFKHRIWPDOVQXUQRFKXQWHU.RUUHNWXUXQG5HYLVLRQVYRUEHKDOWHUIROJHQ'LHIRUWODX
IHQGH $QSDVVXQJ HLQPDO JHWURIIHQHU (QWVFKHLGXQJHQ OlVVW VLFK GDQQ HUUHLFKHQ HWZD GXUFK
.RQ]HSWHYHUWHLOWHU9HUDQWZRUWXQJGXUFKUHIOH[LYH5HJXOLHUXQJEH]LHKXQJVZHLVH6HOEVWUHJXOLH
UXQJRGHUGXUFK3UR]HGXUDOLVLHUXQJEHLVSLHOVZHLVHGXUFKJHVWXIWH(QWVFKHLGXQJVYHUIDKUHQDXI
GHU5HFKWVDQZHQGXQJVHEHQH
8QWHUQLPPWQXQPHKUGHU%XQGHVUDW LQVHLQHP%HVFKOXVVYRPHLQHQVROFKHQ$Q
SDVVXQJVYHUVXFK YRU DOOHP LQ$QEHWUDFKW GHU QHXHQ JHQWHFKQLVFKHQ9HUIDKUHQ VR LVW GDULQ
GXUFKDXV HLQH gIIQXQJ GHV 5HJXOLHUXQJVUDKPHQV IU GLH YHUlQGHUOLFKHQ %HGLQJXQJHQ GHU
QHXHQ7HFKQRORJLHQ]XHUNHQQHQ'DVJHOWHQGH*HQWHFKQLNUHFKWVROOQXQPHKU©ULVLNREDVLHUWª
GHQQHXHQ(QWZLFNOXQJHQDQJHSDVVWZHUGHQRKQHGDEHLGDV9RUVRUJHSULQ]LSDXI]XJHEHQ(V
VROOHQ5LVLNRNDWHJRULHQJHVFKDIIHQZHUGHQIUGLHMHZHLOVXQWHUVFKLHGOLFKH$QIRUGHUXQJVVWXIHQ
JHOWHQVROOHQ'DEHLVROOHQDXFK]XNQIWLJH(QWZLFNOXQJHQLQGHU*HQWHFKQRORJLHEHUFNVLFKWLJW
ZHUGHQ'DUDXI]LHOHQVFKOLHVVOLFKHQWVSUHFKHQGH9RUKDEHQGLH MHQDFK5LVLNRNDWHJRULHYHU
HLQIDFKWH9HUIDKUHQPLWJHULQJHUHQ$QIRUGHUXQJHQHLQIKUHQP|FKWHQ'HUHQ5HDOLVLHUXQJZLUIW
MHGRFKZHLWHUKLQ]DKOUHLFKH)UDJHQDXI:LHVROOHQGLH5LVLNHQNRQNUHWEHVWLPPWZHUGHQ"/lVVW
VLFK GLH EHDEVLFKWLJWH ©,QQRYDWLRQV|IIQXQJª SUDNWLVFK PLW GHQ UHVWULNWLYHQ 9RUJDEHQ GHU (8
YHUHLQEDUHQ ZHOFKH MHGHQIDOOV YRUOlXILJ %HVWDQG KDEHQ ZHUGHQ":LH ZLUG VLFK HLQH DEZHL
FKHQGH5HJXOLHUXQJDXIGHQLQWHUQDWLRQDOHQ:DUHQYHUNHKULQVEHVRQGHUHPLWDQGHUHQHXURSlL
VFKHQ6WDDWHQDXVZLUNHQ",QVRZHLWEOHLEWHVZHLWHUKLQEHLGHU1RWZHQGLJNHLWGLH.HQQ]HLFK
QXQJVXQG,GHQWLIL]LHUXQJVWHFKQLNHQLP%HUHLFKGHU*HQWHFKQRORJLHZHLWHU]XHQWZLFNHOQ
 =XVDPPHQIDVVXQJ*HQRPH(GLWLQJLQ3IODQ]HQXQG7LHU]XFKW
7URW]GHU LP%XQGHVUDWVEHVFKOXVVYRPHUNHQQEDUHQUHFKWOLFKHQgIIQXQJZLUGGDV
VFKZHL]HULVFKH*HQWHFKQLNUHFKWQLFKWRKQH5FNVLFKWDXIGLHHXURSlLVFKH5HFKWVHQWZLFNOXQJ
]XQRYHOOLHUHQVHLQ+LHUGUIWHDOVRDOOHQIDOOVYRQHLQHPHLQJHVFKUlQNWHQ+DQGOXQJVEHGDUILP
6LQQHHLQHV%HREDFKWXQJVEHGDUIVGLH5HGHVHLQ,PhEULJHQVLQGGLH+DQGOXQJVRSWLRQHQHQW
ODQJGHUUHJXODWRULVFKHQ*UHQ]HQ]XEHVWLPPHQZHOFKHGHU6FKZHL]GXUFKLQWHUQDWLRQDOH$E
NRPPHQJH]RJHQVLQG
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'LH MQJHUH5HFKWVHQWZLFNOXQJ LQ(XURSDXQGGHU6FKZHL]]HLJWGDEHLGDVVGLH5LVLNHQGHV
*HQRPH(GLWLQJVLP%HUHLFKGHU/DQGZLUWVFKDIW]XU]HLWJHQHUHOOVFKZHUHUJHZLFKWHWZHUGHQDOV
GLH RIIHQEDU QRFK QLFKW DXVUHLFKHQG NRQNUHWLVLHUWHQ &KDQFHQ DXI HLQHQ ]XNQIWLJHQ 1XW]HQ
'LHVHV(UJHEQLV LVWQLFKW]XOHW]WEHHLQIOXVVWGXUFKGLHYHUIDVVXQJVUHFKWOLFKH9HUDQNHUXQJGHU
:UGHGHU.UHDWXU$UW$EV%9'LHVHNDQQ]ZDULPHLQ]HOQHQ.ROOLVLRQVIDOOJHJHQEHU
VFKW]HQVZHUWHQ,QWHUHVVHQ*HVXQGKHLWYRQ0HQVFKXQG7LHU(UQlKUXQJVVLFKHUKHLW8PZHOW
VFKXW]ZHVHQWOLFKHUJHVHOOVFKDIWOLFKHU1XW]HQ:LVVHQVYHUPHKUXQJLP6LQQHYRQ$UW$EV
*7*LQGHQ+LQWHUJUXQGWUHWHQJHZlKUOHLVWHWDEHUGHQQRFKJUXQGVlW]OLFKHLQHQ.HUQEHUHLFKLQ
ZHOFKHPDXFKQLFKWPHQVFKOLFKH/HEHZHVHQ LQ LKUHU N|USHUOLFKHQ XQGJHQHWLVFKHQ ,QWHJULWlW
XQYHUIJEDUEOHLEHQPVVHQ'DUDXV IROJW GDVVGLHKlXILJ LP ,QWHUHVVHHLQHUQRFKZHQLJ
NRQWXULHUWHQ ,QQRYDWLRQVP|JOLFKNHLWYRUJHEUDFKWHQ&KDQFHQGHXWOLFKHU LP+LQEOLFNDXIGHQ]X
HUZDUWHQGHQ1XW]HQXQGGLH:DKUVFKHLQOLFKNHLWVFKlGOLFKHU1HEHQHIIHNWHVRZLHGHUHQ$XVZLU
NXQJHQ]XNRQNUHWLVLHUHQVLQG'DVHUIRUGHUWHLQHGHXWOLFKH6WDWXV%HVWLPPXQJGHUGXUFKGLH
$XVZLUNXQJHQJHJHEHQHQIDOOVEHWURIIHQHQPHQVFKOLFKHQXQGQLFKWPHQVFKOLFKHQ/HEHZHVHQ
DXFKPLW5FNVLFKWDXI]XNQIWLJH*HQHUDWLRQHQ'DEHLLVWGXUFKDXVHUNHQQEDUGDVV*HQR
PH(GLWLQJLP,QWHUHVVHYRQ7LHUHQXQG8PZHOWVHOEVW]XP(LQVDW]NRPPHQNDQQ'LHHQW
VSUHFKHQGHQ &KDQFHQ IU GHQ 7LHU XQG 8PZHOWVFKXW] PVVWHQ GDQQ DEHU MHGHQIDOOV QRFK
NODUHUEHVWLPPWZHUGHQXQGPLWGHQGD]XJHK|ULJHQ5LVLNRDQDO\VHQ LQGLH8PZHOWYHUWUlJOLFK
NHLWVSUIXQJHLQJHEUDFKWZHUGHQ
6ROOHQ HWZD1XW]WLHUH ]XP*HJHQVWDQG YRQ9HUIDKUHQRGHU0HWKRGHQGHV*HQRPH(GLWLQJV
JHPDFKW ZHUGHQ VR YHUEOHLEHQ QDFK GHU]HLWLJHU 5HFKWV XQG 9HUIDVVXQJVODJH MHGHQIDOOV IU
:LUEHOWLHUHOHGLJOLFK(LQVDW]P|JOLFKNHLWHQLP%HUHLFKGHU)RUVFKXQJ$UW*7*,PhEULJHQ
JLOW GDV JHQHUHOOH YHUIDVVXQJVUHFKWOLFKH *HERW LQ$UW $EV  %9 ZHOFKHV EHU GHQ IU
3IODQ]HQXQG7LHUHJHOWHQGHQ6FKXW]GHU:UGHGHU.UHDWXUKLQDXVJHKHQGHLQHHLJHQVWlQGLJH
%HUFNVLFKWLJXQJGHU6LFKHUKHLWYRQ7LHUXQG8PZHOWYRUVLHKW'HPZHUGHQGLHHLQIDFKJHVHW]
OLFKHQ 5HJHOXQJHQ GHV *HQWHFKQLNUHFKWV ± DXFK XQWHU %HUFNVLFKWLJXQJ GHU 9RUJDEHQ GHV
7LHUVFKXW]JHVHW]HVLQVEHVRQGHUH$UWII76FK*±ZHLWHUKLQ5HFKQXQJWUDJHQPVVHQ
 *HQH'ULYH
'LH$QZHQGXQJGHVHXURSlLVFKHQ*HQWHFKQLNUHFKWVZLUNWVLFKHQWVSUHFKHQGEHJUHQ]HQGDXI
QRFK ZHLWHUH$QZHQGXQJVP|JOLFKNHLWHQ GHV *HQRPH (GLWLQJV LP /DQGZLUWVFKDIWV XQG 8P
ZHOWVHNWRUQDPHQWOLFKDXIGLH3RWHQ]LDOHGHU)RUVFKXQJDQ*HQH'ULYHVDXV'LHDOV©PXWDJH
QH .HWWHQUHDNWLRQª 9 0 *DQW] 	 %LHU  6  EH]HLFKQHWH0|JOLFKNHLW HLQHU GXUFK
*HQH'ULYHEHVFKOHXQLJWHQ$XVEUHLWXQJJHQHWLVFKHU9HUlQGHUXQJHQ LQQDWUOLFKHQ3RSXODWLR
QHQOHJWGLH9HUPXWXQJHLQHUHUKHEOLFKHQ6WHLJHUXQJYRQ5LVLNHQQDKH

6LHKH$EVFKQLWW
=XP9HUIDVVXQJVUDQJGHU9HUDQWZRUWXQJJHJHQEHUGHQNQIWLJHQ*HQHUDWLRQHQVLHKHEHUHLWV GLH3UlDPEHO GHU
%XQGHVYHUIDVVXQJ
([HPSODULVFKKLHU]XGLH3HUVSHNWLYHQDXIHLQH9HUPHLGXQJGHVHWZDLQ'HXWVFKODQGQRFKHUODXEWHQ©.NHQVFKUHG
GHUQVªGXUFKIUK]HLWLJH6HOHNWLRQGHUPlQQOLFKHQ+KQHULP(PEU\RQDOVWDGLXP'RUDQ&KDOODJXOOD&RRSHU7L]DUG	
-HQNLQV:LU].DVSHUF]\N	)ULHGHU

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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
1DFK JHOWHQGHP VFKZHL]HULVFKHQ XQG HXURSlLVFKHQ5HFKWZHUGHQ$QZHQGXQJHQ YRQ*HQH
'ULYHV GDKHU HWZD LP 9HUJOHLFK ]X GHQ ]XYRU EHWUDFKWHWHQ *HQRPH (GLWLQJ$QZHQGXQJHQ
HLQHXPVR UHVWULNWLYHUH%HKDQGOXQJHUIDKUHQ1RUPDWLY EHJUHQ]HQGZLUNHQ LQ GLHVHU+LQVLFKW
QLFKW DOOHLQH GLH EHL VlPWOLFKHQ ODQGZLUWVFKDIWOLFKHQ (LQVDW]P|JOLFKNHLWHQ JHQHUHOO ]X EHDFK
WHQGHQ $QIRUGHUXQJHQ GHU ELRORJLVFKHQ 6LFKHUKHLW LQVEHVRQGHUH GHV *HVXQGKHLWVVFKXW]HV
XQGGHU1DKUXQJVPLWWHOVLFKHUKHLW+LQ]XNRPPWYLHOPHKUGHUHEHQIDOOV LQ$UW $EV%9
YHUDQNHUWH6FKXW]GHUJHQHWLVFKHQ9LHOIDOWGHU7LHUXQG3IODQ]HQDUWHQ0LWGHPGDPLWLQV=HQW
UXPJHVWHOOWHQ%LRGLYHUVLWlWVVFKXW]ZHUGHQEHVRQGHUV LQWHQVLYH LQGHU5HJHO LUUHYHUVLEOH(LQ
JULIIH LQ GHQ QDWUOLFKHQ(QWZLFNOXQJVJDQJ LQ GHQ%OLFN JHQRPPHQ GLH QLFKW DQ WHUULWRULDOHQ
*UHQ]HQKDOWPDFKHQXQGVLFK LQVEHVRQGHUHDXIGLH/HEHQVEHGLQJXQJHQGHU]XNQIWLJHQ*H
QHUDWLRQHQ DXVZLUNHQ8QWHU GLHVHP%OLFNZLQNHO HUVFKHLQW MHGHQIDOOV GLH GLUHNWH %HNlPSIXQJ
YRQ LQYDVLYHQ RGHU NUDQNKHLWVEHUWUDJHQGHQ$UWHQPLWWHOV *HQH 'ULYH QLFKW EORVV DOV )UDJH
HLQHU HLQIDFKHQ5LVLNR1XW]HQ%HZHUWXQJDP0DVVVWDEGHU JHJHQZlUWLJHQ/HEHQVEHGLQJXQ
JHQGHU0HQVFKKHLW9LHOPHKUNRPPWGHQEHWURIIHQHQ$UWHQLPJHQDQQWHQ5DKPHQGHV*HQH
UDWLRQHQXQG%LRGLYHUVLWlWVVFKXW]HVHLQ(LJHQZHUW]XGHU MHGHQIDOOVHLQHVRUJIlOWLJH%HUFN
VLFKWLJXQJYHUODQJW+LQ]XNRPPW IUHLOLFKGLH)HVWVWHOOXQJGDVVHVVLFKDXFKEHL*HQH'ULYH
XPHLQHQ)RUVFKXQJVEHUHLFKKDQGHOW LQGHPZHGHUEHUGLH5LVLNHQQRFKEHUGLH&KDQFHQ
XQGGHUHQ%HZHUWXQJELVODQJHLQKHLWOLFKH$XVVDJHQP|JOLFKVLQG*HZLVVKHLWGUIWHDEHUEH
UHLWVGDUEHUEHVWHKHQGDVVDXFKGLHVH7HFKQRORJLHPLW2II7DUJHWXQG1RQ7DUJHW(IIHNWHQ
HLQKHUJHKWXQGGDVVVLHQLFKW]XOHW]WDXFKGHU3UREOHPDWLNHLQHVVRJHQDQQWHQ'XDO8VHEH
JHJQHW ,QVRZHLWNDQQKLQVLFKWOLFKGHU)UDJHQQDFKGHUELRORJLVFKHQ6LFKHUKHLW]ZLVFKHQ*H
VLFKWVSXQNWHQGHU%LRVDIHW\XQGGHU%LRVHFXULW\XQWHUVFKLHGHQZHUGHQZHOFKHVLFKHLQHUVHLWV
DXIGHQ6FKXW]YRU8QIDOOJHIDKUHQRGHUXQYRUKHUJHVHKHQHQ5LVLNHQEH]LHKHQDQGHUHUVHLWVDXI
GLH *HIDKUHQ HLQHV JH]LHOWHQ 0LVVEUDXFKV LQVEHVRQGHUH ]X NULPLQHOOHQ RGHU WHUURULVWLVFKHQ
=ZHFNHQYJO]XP*DQ]HQ7KXUQKHUU
 %LRVLFKHUKHLWXQG%LRGLYHUVLWlW
,QWHUQDWLRQDOH$ENRPPHQ
=XGHQ%HODQJHQGHU%LRVLFKHUKHLWZLHDXFKGHV%LRGLYHUVLWlWVVFKXW]HVILQGHQVLFKHLQLJHIU
GLH6FKZHL]PDVVJHEOLFKH5HJHOXQJHQEHUHLWV LP9|ONHUUHFKW1HEHQGHP%LRZDIIHQEHUHLQ
NRPPHQ GHP &KHPLHZDIIHQEHUHLQNRPPHQ VRZLH GHP 8PZHOWNULHJVEHUHLQNRPPHQ VWHKW
GDEHL LP+LQEOLFNDXI*HQH'ULYHYRUDOOHPGDVhEHUHLQNRPPHQEHUGLHELRORJLVFKH9LHOIDOW
&RQYHQWLRQRQ%LRORJLFDO'LYHUVLW\&%' LP0LWWHOSXQNW:lKUHQGGLH]XHUVWJHQDQQWHQ$E
NRPPHQDXIGLH+HUVWHOOXQJXQG9HUEUHLWXQJYRQHQWVSUHFKHQGHP:DIIHQPDWHULDOIRNXVVLHUHQ
XQGPLWKLQ MHGHQIDOOV GLH PLOLWlULVFKH 9HUZHQGXQJ YRQ *HQH 'ULYHV YHUELHWHQ HQWKDOWHQ VLH
GRFKNHLQH5HJHOXQJHQ]XU%HVFKUlQNXQJGHU]LYLOHQ)RUVFKXQJVRGDVVGLHJHQDQQWHQ3URE
OHPHYRQ2II7DUJHWRGHU1RQ7DUJHW(IIHNWHQVRZLHYRQ'XDO8VHJHUDGHQLFKWLQLKU%OLFNIHOG
NRPPHQ/HGLJOLFKGLH&%'PLWGHPDXI$UW$EVGHU.RQYHQWLRQJHVWW]WHQ&DUWDJHQD
3URWRNROO XQG GHP DP  0lU]  LQ .UDIW JHWUHWHQHQ =XVDW]SURWRNROO YRQ 1DJR\D.XDOD
/XPSXU HUIDVVW GLHVH 3UREOHPDWLN LQVRIHUQ DOV VLH 5HJHOXQJHQ ]XU JUHQ]EHUVFKUHLWHQGHQ
9HUEULQJXQJYRQJHQYHUlQGHUWHQ2UJDQLVPHQVRZLH]XU9HUPHLGXQJYRQQDFKWHLOLJHQ$XVZLU
NXQJHQGXUFKGHUHQ)UHLVHW]XQJWULIIW0LWGHPQXQPHKUJHOWHQGHQ=XVDW]SURWRNROOYRQ1DJR
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

\D.XDOD/XPSXUNRPPHQVFKOLHVVOLFKQRFKHUJlQ]HQGH5HJHOQXQG9HUIDKUHQ]X+DIWXQJXQG
:LHGHUJXWPDFKXQJLQ6FKDGHQVIlOOHQKLQ]X
9RUVRUJHSULQ]LS
,QGHPGDV&DUWDJHQD3URWRNROOLQ$UWDXVGUFNOLFKDXIGDVLQ*UXQGVDW]GHU(UNOlUXQJYRQ
5LREHU8PZHOWXQG(QWZLFNOXQJIHVWJHVFKULHEHQH9RUVRUJHSULQ]LSXQGGLHEHVRQGHUH3UREOH
PDWLNGHUJUHQ]EHUVFKUHLWHQGHQ9HUEULQJXQJYRQ OHEHQGHQYHUlQGHUWHQ2UJDQLVPHQYHUZHLVW
YHUSIOLFKWHWHVGLH9HUWUDJVVWDDWHQLQ$UW=LIINRQNUHW©GDVVGLH(QWZLFNOXQJ+DQGKDEXQJ
7UDQVSRUW9HUZHQGXQJ:HLWHUJDEHXQG)UHLVHW]XQJYRQ OHEHQGHQYHUlQGHUWHQ2UJDQLVPHQ LQ
HLQHU:HLVHHUIROJHQGDVV5LVLNHQIUGLHELRORJLVFKH9LHOIDOWYHUPLHGHQRGHUYHUULQJHUWZHUGHQ
ZREHLDXFK5LVLNHQIUGLHPHQVFKOLFKH*HVXQGKHLW]XEHUFNVLFKWLJHQVLQGª
,QGLHVHU+LQVLFKWLVW]XQlFKVWIHVW]XKDOWHQGDVVMHGHQIDOOVGLHPLW*HQH'ULYH6\VWHPHQDXV
JHVWDWWHWHQ 2UJDQLVPHQ DOV ©OHEHQGH YHUlQGHUWH 2UJDQLVPHQª YRP &DUWDJHQD3URWRNROO
EHJULIIOLFKHUIDVVWZHUGHQ'LHVHUJLEWVLFKQLFKWDOOHLQHDXVHLQHP(UVWUHFKW6FKOXVVGHUDXI
JUXQG GHU MQJVWHQ HXURSlLVFKHQ %HVWLPPXQJ GHV*92%HJULIIV HLQH HQWVSUHFKHQGH$XVOH
JXQJQDKHOHJWVRQGHUQYRUDOOHPDXVGHU7DWVDFKHGDVV*HQH'ULYHVHLQHWHFKQLVFKHU]HXJWH
5HNRPELQDWLRQ GHV JHQHWLVFKHQ 0DWHULDOV PLW VLFK WUDJHQ ZHOFKH JHUDGH DEZHLFKHQG YRP
QDWUOLFKHQ(UEJDQJDXI HLQHEHUSURSRUWLRQDOH9HUHUEXQJDE]LHOW(V LVWPLWKLQ LQ JHZLVVHP
6LQQHGHU0HFKDQLVPXVGHUJHQWHFKQLVFKHQ9HUlQGHUXQJVHOEVWZHOFKHUYHUHUEWZLUG'DKHU
KDQGHOWHVVLFK MHGHQIDOOVXPHLQHQOHEHQGHQYHUlQGHUWHQ2UJDQLVPXVZHOFKHU LP6LQQHGHU
%HJULIIVEHVWLPPXQJLQ$UWOLWJGHV&DUWDJHQD3URWRNROOV©HLQHQHXDUWLJH.RPELQDWLRQJHQH
WLVFKHQ0DWHULDOVDXIZHLVWGLHGXUFKGLH1XW]XQJGHUPRGHUQHQ%LRWHFKQRORJLHHU]LHOWZXUGHª
$OOHUGLQJVIROJWGDUDXVOHGLJOLFKGDVVIU*HQH'ULYHVGLHDOOJHPHLQHQ5HJHOQGHV&DUWDJHQD
3URWRNROOVDQ]XZHQGHQVLQG)ROJOLFK LVW IUGLHHUVWPDOLJHDEVLFKWOLFKHJUHQ]EHUVFKUHLWHQGH
9HUEULQJXQJOHEHQGHUYHUlQGHUWHU2UJDQLVPHQGDVLQ$UWGHV&DUWDJHQD3URWRNROOVVWDWXLHUWH
9HUIDKUHQGHUYRUKHULJHQ=XVWLPPXQJLQ.HQQWQLVGHU6DFKODJHGXUFK]XIKUHQ6RIHUQGLHEH
DEVLFKWLJWHJUHQ]EHUVFKUHLWHQGH9HUEULQJXQJOHEHQGHUYHUlQGHUWHU2UJDQLVPHQGHPQDFK]XP
=ZHFN GHU DEVLFKWOLFKHQ (LQEULQJXQJ LQ GLH 8PZHOW GHU HLQIKUHQGHQ 9HUWUDJVSDUWHL HUIROJW
EHGDUI HV HLQHU YRUKHULJHQ$QPHOGXQJ $UW  I XQG =XVWLPPXQJ $UW  GHV EHWURIIHQHQ
6WDDWHV0LW5FNVLFKWDXIGDVDXFKKLHUJHOWHQGH9RUVRUJHSULQ]LSGDUIGHUHLQIKUHQGH6WDDW
GLH(LQIXKUJUXQGVlW]OLFKDXFKGDQQEHVFKUlQNHQZHQQZHJHQXQ]XUHLFKHQGHUZLVVHQVFKDIW
OLFKHU'DWHQXQG.HQQWQLVVHGLHP|JOLFKHQ$XVZLUNXQJHQHLQHV OHEHQGHQYHUlQGHUWHQ2UJD
QLVPXVDXI GLHELRORJLVFKH9LHOIDOW XQGPHQVFKOLFKH*HVXQGKHLW QLFKWPLW6LFKHUKHLW QDFK]X
ZHLVHQVLQG$UW=LII
0HFKDQLVPHQXQG0DVVQDKPHQ
'LH$UWIIGHV&DUWDJHQD3URWRNROOVVFKUHLEHQVRGDQQJHHLJQHWH0HFKDQLVPHQ0DVVQDK
PHQ XQG 6WUDWHJLHQ YRU XP5LVLNHQ GLHPLW GHU 9HUZHQGXQJ+DQGKDEXQJ XQG JUHQ]EHU
VFKUHLWHQGHQ 9HUEULQJXQJ YRQ OHEHQGHQ YHUlQGHUWHQ 2UJDQLVPHQ ]XVDPPHQKlQJHQ ]X UH
JHOQ]XEHZlOWLJHQXQG]XNRQWUROOLHUHQ.RPPWHV]XHLQHU)UHLVHW]XQJXQGXQDEVLFKWOLFKHQ
JUHQ]EHUVFKUHLWHQGHQ9HUEULQJXQJYRQOHEHQGHQYHUlQGHUWHQ2UJDQLVPHQRGHUNDQQHVGD]X
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
NRPPHQXQGKDWGLHVZDKUVFKHLQOLFKHUKHEOLFKHQDFKWHLOLJH$XVZLUNXQJHQDXIGLH(UKDOWXQJ
XQGQDFKKDOWLJH1XW]XQJGHUELRORJLVFKHQ9LHOIDOWRGHU5LVLNHQIUGLHPHQVFKOLFKH*HVXQGKHLW
]XU)ROJH VR WULIIW GLH MHZHLOLJH9HUWUDJVSDUWHL JHPlVV$UW GHV&DUWDJHQD3URWRNROOV HLQH
%HQDFKULFKWLJXQJVSIOLFKWVREDOGVLHGDYRQ.HQQWQLVHUODQJW1HEHQGHQEHWURIIHQHQRGHUP|J
OLFKHUZHLVHEHWURIIHQHQ6WDDWHQ$UW=LIILVWGDQQDXFKGLH,QIRUPDWLRQVVWHOOHIUELRORJL
VFKH 6LFKHUKHLW ]X EHQDFKULFKWLJHQ $UW  =LII $UW  )U GLH DEVLFKWOLFKH JUHQ]EHU
VFKUHLWHQGH9HUEULQJXQJVFKUHLEW$UWGHV&DUWDJHQD3URWRNROOVGLHZHLWHUH9HUSIOLFKWXQJGHU
9HUWUDJVVWDDWHQIHVWGLHHUIRUGHUOLFKHQ9RUVFKULIWHQEHUGLH+DQGKDEXQJGHQ7UDQVSRUWGLH
9HUSDFNXQJXQGGLH,GHQWLIL]LHUXQJGHUEHWUHIIHQGHQ2UJDQLVPHQ]XHUODVVHQ,Q$UW=LII
GHV&DUWDJHQD3URWRNROOVZLUGVFKOLHVVOLFKIUUHFKWVZLGULJHJUHQ]EHUVFKUHLWHQGH9HUEULQJXQ
JHQEHVWLPPWGDVVGLH9HUWUDJVSDUWHLHQ©JHHLJQHWH LQQHUVWDDWOLFKH0DVVQDKPHQªHUJUHLIHQ
XP©JUHQ]EHUVFKUHLWHQGH9HUEULQJXQJHQOHEHQGHUYHUlQGHUWHU2UJDQLVPHQGLHXQWHU9HUOHW
]XQJLKUHULQQHUVWDDWOLFKHQ9RUVFKULIWHQ]XU'XUFKIKUXQJGLHVHV3URWRNROOVHUIROJHQ]XYHUK
WHQXQGJHJHEHQHQIDOOVXQWHU6WUDIH]XVWHOOHQª'LH$EJUHQ]XQJ]ZLVFKHQUHFKWPlVVLJHUXQG
UHFKWVZLGULJHU9HUEULQJXQJLVWGHP]XIROJHDXIGHU(EHQHGHUVWDDWOLFKHQ*HVHW]JHEXQJYRU]X
QHKPHQ$OOHUGLQJVVLQG9HUWUDJVVWDDWHQGLHNHLQHJHHLJQHWHQ0DVVQDKPHQLP6LQQHYRQ$UW
=LIIJHWURIIHQKDEHQ LP)DOOHHLQHUJUHQ]EHUVFKUHLWHQGHQ9HUEULQJXQJYHUSIOLFKWHWGHQ
EHWUHIIHQGHQ OHEHQGHQ 2UJDQLVPXV DXI HLJHQH .RVWHQ HQWZHGHU ]XUFN]XQHKPHQ RGHU ]X
YHUQLFKWHQ $UW =LII  ,PhEULJHQ LVW GLH ,QIRUPDWLRQVVWHOOH IU ELRORJLVFKH6LFKHUKHLW ]X
LQIRUPLHUHQ$UW=LII7KXUQKHUU6
+DIWXQJXQG9HUDQWZRUWOLFKNHLW
'LHLQ$UWGHV&DUWDJHQD3URWRNROOVDQJHNQGLJWH(UDUEHLWXQJY|ONHUUHFKWOLFKHU5HJHOQXQG
9HUIDKUHQ LP %HUHLFK GHU +DIWXQJ XQG :LHGHUJXWPDFKXQJ IU 6FKlGHQ ELOGHW VRGDQQ GLH
*UXQGODJHIUGDVQXQPHKULQ.UDIWJHWUHWHQH=XVDW]SURWRNROOYRQ1DJR\D.XDOD/XPSXU'DULQ
LVWYRUDOOHPHLQHYHUVFKXOGHQVXQDEKlQJLJH+DIWXQJGHV%HWUHLEHUVRGHUGHU%HWUHLEHULQYHU
DQNHUWGKGHUMHQLJHQ©3HUVRQGLHXQPLWWHOEDUHRGHUPLWWHOEDUH.RQWUROOHEHUGHQOHEHQGHQ
YHUlQGHUWHQ2UJDQLVPXVDXVEWªYJO$UW$EVOLWFGHV=XVDW]SURWRNROOV'LH9HUDQWZRUW
OLFKNHLWULFKWHWVLFK LPZHLWHQ6LQQHHLQHU*HIlKUGXQJVKDIWXQJDXIVROFKH6FKlGHQGLHGXUFK
OHEHQGH YHUlQGHUWH 2UJDQLVPHQ YHUXUVDFKW ZHUGHQ GLH LKUHQ 8UVSUXQJ LQ HLQHU JUHQ]EHU
VFKUHLWHQGHQ9HUEULQJXQJKDEHQ $UW  I -HGRFKN|QQHQGLH9HUWUDJVSDUWHLHQGXUFK LQQHU
VWDDWOLFKHV 5HFKW QHEHQ +DIWXQJVREHUJUHQ]HQ $UW  DXFK +DIWXQJVDXVVFKOVVH YRUVHKHQ
HWZD IU 1DWXUHUHLJQLVVH K|KHUH *HZDOW .ULHJVKDQGOXQJHQ EUJHUNULHJVlKQOLFKH 8QUXKHQ
$UW $EV  (LQH QRFK ZHLWHU JHKHQGH5HJHOXQJVP|JOLFKNHLW YRQ +DIWXQJVDXVVFKOVVHQ
HU|IIQHWGLHLQ$UW$EVGHV=XVDW]SURWRNROOVJHQHUDONODXVHODUWLJIRUPXOLHUWH(UPlFKWLJXQJ
GHU9HUWUDJVVWDDWHQ ]XU1RUPLHUXQJ YRQ ©$XVQDKPHQRGHU+HUDEVHW]XQJVJUQGH>Q@ GLH VLH
IUDQJHEUDFKWKDOWHQª
'DPLWYHU]LFKWHWGDV=XVDW]SURWRNROOOHW]WOLFKDXIHLQYHUELQGOLFKHVWUDQVQDWLRQDOHV+DIWXQJVUH
JLPHZHOFKHVJHUDGHDXFK0LVVEUDXFKVJHIDKUHQLP5DKPHQGHU'XDO8VH3UREOHPDWLNLQGHQ
%OLFNQHKPHQN|QQWH)UGLHHQWVSUHFKHQGH3UREOHPVWHOOXQJGHU%LRVHFXULW\VWHOOWVLFKLQGHV
RKQHKLQ GLH JHQHUHOOH )UDJH RE GLH JHVWHLJHUWHQ5LVLNHQ LP %HUHLFK*HQH'ULYH EHUKDXSW
DOOHLQH GXUFK UHSUHVVLY DXVJHULFKWHWH +DIWXQJVPRGHOOH DXVUHLFKHQG HUIDVVW ZHUGHQ :HLWHUH
)UDJHQ HUJHEHQ VLFK PLW 5FNVLFKW DXI GHQ 8PVWDQG GDVV EHUHLWV GXUFK GDV &DUWDJHQD
3URWRNROOHLQLJH$XVQDKPHQ IU+XPDQDU]QHLPLWWHO $UWXQG$QZHQGXQJHQ LQJHVFKORVVH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

QHQ6\VWHPHQ$UWJHVFKDIIHQZXUGHQZHOFKHGLH5HJHOXQJYRQ5LVLNREHXUWHLOXQJHQXQG
'XUFKIXKUEHGLQJXQJHQDQGLHVWDDWOLFKHQ*HVHW]JHEHU]XUFNYHUZHLVHQ:HLWHUHVJHVHW]JHEH
ULVFKHV+DQGOXQJVSRWHQ]LDOHUJLEWVLFKVFKOLHVVOLFKDXV$UWGHV&DUWDJHQD3URWRNROOVGHULQ
YHUKlOWQLVPlVVLJRIIHQHU)RUPXOLHUXQJGLH©%HZXVVWVHLQVELOGXQJLQGHUgIIHQWOLFKNHLWVRZLHGLH
$XINOlUXQJXQG%HWHLOLJXQJGHUgIIHQWOLFKNHLWªDQVWUHEW
 =XVDPPHQIDVVXQJ
+DWGLH6FKZHL]HU*HVHW]JHEXQJGHPQDFKGHQ9RUJDEHQGHU%LRGLYHUVLWlWVNRQYHQWLRQEHUHLWV
GXUFK GLH QDWLRQDOHQ 9RUVFKULIWHQ LQVEHVRQGHUH GHV *7* PLW )U69 XQG (69 VRZLH GHU
&DUWDJHQD9HURUGQXQJ &DUW9 DXVUHLFKHQG*HQJH JHWDQ VR EOHLEHQ GRFK MHGHQIDOOV QRFK
ZHLWHUHOHJLVODWLYH6SLHOUlXPHYRUDOOHPLQGHQY|ONHUUHFKWOLFKRIIHQJHODVVHQHQ3UREOHPIHOGHUQ
GHU%LRVHFXULW\'LHVH6SLHOUlXPHZHUGHQLP%HUHLFK*HQH'ULYHLQGHVOHGLJOLFKHLQHQLP9HU
JOHLFK]XUJHJHQZlUWLJHQ5HFKWVODJHUHVWULNWLYHUHQ5HJHOXQJVUDKPHQHUODXEHQ.QIWLJH5HJH
OXQJHQ ZHUGHQ VLFK LQVEHVRQGHUH GHU MQJVWHQ HXURSlLVFKHQ 5HFKWVHQWZLFNOXQJ LQ GLHVHP
%HUHLFKZHLWJHKHQGDQJOHLFKHQPVVHQ(LQQDWLRQDOHU6RQGHUZHJ LP6LQQHHLQHVIUHL]JLJH
UHQ8PJDQJVPLW*HQH'ULYHHPSILHKOWVLFKVFKRQDOOHLQHGHVKDOEQLFKWZHLOHLQHJUHQ]EHU
VFKUHLWHQGH 9HUEULQJXQJ GHU HQWVSUHFKHQG YHUlQGHUWHQ 2UJDQLVPHQ LP HXURSlLVFKHQ 5DXP
UHVWULNWLY JHKDQGKDEWZHUGHQZLUG )ROJHQGH*HVLFKWVSXQNWH XQG.ULWHULHQZHUGHQGDKHU EHL
HLQHU]XNQIWLJHQ5HJXOLHUXQJLP%HUHLFK*HQH'ULYHLQ%HWUDFKW]XQHKPHQVHLQ
Ǧ 9HUSIOLFKWXQJHQ]XSUlYHQWLYHU5LVLNREHZHUWXQJXQG WUDQVSDUHQWHU ,QIRUPDWLRQ LQVEH
VRQGHUH]XP$XVPDVVGHU'XDO8VH*HIDKUHQ
Ǧ (LQIKUXQJYRQ5HJLVWULHUXQJVSIOLFKWHQ LQGHU*HQH'ULYH)RUVFKXQJ JHJHEHQHQIDOOV
PLWQlKHUHQ%HVWLPPXQJHQ]XU/DERUVLFKHUKHLW
Ǧ 'LIIHUHQ]LHUXQJ QDFK GHU MHZHLOLJHQ +|KH GHU (LQVDW]VFKZHOOHPLW 5FNVLFKW DXI GLH
EHVRQGHUHQ5LVLNHQ YRQ©ORZ WKUHVKROG JHQHGULYHVª $%%XFKPDQ ,Y\0DUVKDOO
$NEDUL	+D\/HIWZLFKHWDO
Ǧ .RQNUHWLVLHUXQJ GHU 5FNIKUXQJVYHUSIOLFKWXQJ QDFK DOOIlOOLJHU )UHLVHW]XQJ JHJHEH
QHQIDOOV LQ 9HUELQGXQJ PLW HQWVSUHFKHQGHU SUlYHQWLYHU )RUVFKXQJ ]X 9HUIDKUHQ GHU
5FNKROEDUNHLW]%©GDLV\FKDLQGULYHVªVLHKHHWZD1REOHHWDO
Ǧ 5HJHOXQJHLQHU.DXVDOKDIWXQJ IU EHVRQGHUHPLWXQWHU QLFKW DEVFKlW]EDUH'XDO8VH
5LVLNHQ
Ǧ ,QQRYDWLRQVRIIHQH 5HJXOLHUXQJ YRQ %HZLOOLJXQJVYHUIDKUHQ LP (LQ]HOIDOO QDFK SUlYHQ
WLYHU5LVLNRHYDOXDWLRQDQJHPHVVHQHQ9RUVRUJHPDVVQDKPHQXQG WUDQVSDUHQWHU ,QIRU
PDWLRQ.RQNUHWLVLHUXQJHQWVSUHFKHQG$UW*7*VRZLHDXIJUXQGDXVUHLFKHQGHUJH
VDPWJHVHOOVFKDIWOLFKHU %HWHLOLJXQJ DP(QWVFKHLGXQJVSUR]HVV LQ ZHLWHUHU 8PVHW]XQJ
YRQ$UWGHV&DUWDJHQD3URWRNROOV
 ,PPDWHULDOJWHUUHFKWOLFKH$VSHNWH
$EVFKOLHVVHQGVLQGHLQ]HOQH)UDJHQ LP=XVDPPHQKDQJPLWGHU3DWHQWLHUXQJYRQJHQRPHGL
WLHUWHQ2UJDQLVPHQXQGGDPLW]XVDPPHQKlQJHQGH$XVZLUNXQJHQDXIGHQ|IIHQWOLFKHQ%HUHLFK
XQGGHQ%LRWHFKQLNVWDQGRUW6FKZHL]]XEHWUDFKWHQ
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
'LHIUGLH5HJXOLHUXQJVIHOGHUGHU%LRPHGL]LQVRZLHGHU/DQGZLUWVFKDIW]XWUHIIHQGHQ6WDWXVEH
VWLPPXQJHQZLUNHQVLFKVFKOLHVVOLFKDXFKDXIGLH)UDJHQGHU3DWHQWLHUEDUNHLWXQGGHU$XVOHJXQJ
GHU 6FKXW]DXVVFKOXVVJUQGH DXV YJO$UW D E  3DWHQWJHVHW] 3DW* VRZLH$UW  (XUR
SlLVFKHV3DWHQWEHUHLQNRPPHQ(3hPLW5HJHOQII$2(3h$UW$EV3DW*YHUELHWHW
EHLVSLHOVZHLVHGLH3DWHQWLHUXQJYRQ3IODQ]HQVRUWHQXQG7LHUUDVVHQVRZLHLP:HVHQWOLFKHQELROR
JLVFKH9HUIDKUHQ ]XGHUHQ=FKWXQJ8QWHU9RUEHKDOW YRQ$EVDW] HUNOlUW GDV*HVHW] MHGRFK
PLNURELRORJLVFKHRGHUVRQVWLJHWHFKQLVFKH9HUIDKUHQVRZLHGLHGDPLWJHZRQQHQHQ(U]HXJQLVVH
XQG(UILQGXQJHQIUSDWHQWLHUEDUVRIHUQGHUHQ*HJHQVWDQG3IODQ]HQRGHU7LHUHVLQGXQGGHUHQ
$XVIKUXQJWHFKQLVFKQLFKWDXIHLQHEHVWLPPWH3IODQ]HQVRUWHRGHU7LHUUDVVHEHVFKUlQNWLVW
6RIHUQPDQ*HQRPH(GLWLQJLPODQGZLUWVFKDIWOLFKHQ$QZHQGXQJVEHUHLFKHWZDGHQNRQYHQWLR
QHOOHQ=FKWXQJVPHWKRGHQJOHLFKVWHOOHQZUGHPVVWH IROJHULFKWLJGHUXUVSUQJOLFKDXVGHP
6RUWHQVFKXW]EHJUQGHWH$XVVFKOXVVJUXQGIU©LP:HVHQWOLFKHQELRORJLVFKH9HUIDKUHQªQDFK
$UW$EVOLWE3DW*]XU$QZHQGXQJNRPPHQ(LQHVROFKH%HZHUWXQJGUIWHDOOHUGLQJVVSl
WHVWHQV VHLW GHP8UWHLO GHV(XURSlLVFKHQ*HULFKWVKRIV YRP IHUQOLHJHQ 6RPLW LVW
JUXQGVlW]OLFKYRQHLQHUJHQHUHOOHQ3DWHQWLHUEDUNHLWYRQ9HUIDKUHQXQG0HWKRGHQGHV*HQRPH
(GLWLQJVDXV]XJHKHQ9RQHLQHP9HUVWRVVJHJHQGHQ2UGUHSXEOLF9RUEHKDOW LQ$UW$EV
3DW* ZlUH DOOHQIDOOV GDQQ DXV]XJHKHQ ZHQQ GLH HQWVSUHFKHQGHQ 9HUIDKUHQ XQG0HWKRGHQ
DXVVFKOLHVVOLFK VROFKHQ =ZHFNHQ GLHQHQ GLH HOHPHQWDUH HWKLVFKH RGHU IXQGDPHQWDOH UHFKW
OLFKH1RUPHQGDVKHLVVWLQVEHVRQGHUHGLH0HQVFKHQZUGHXQGGLH:UGHGHU.UHDWXUYHUOHW
]HQ'LHEORVVH0|JOLFKNHLWHLQHUPLVVEUlXFKOLFKHQ9HUZHQGXQJYHUPDJHLQHQ$XVVFKOXVVGHU
3DWHQWLHUEDUNHLWKLQJHJHQQLFKW]XEHJUQGHQ+HLQULFK5]]X$UW3DW*)UHLOLFK
VLQGZLHEHLDOOHQ(UILQGXQJHQ LP%HUHLFKGHU%LRWHFKQRORJLHYRUDOOHPGLHNRQNUHWLVLHUHQGHQ
7DWEHVWlQGH LQ$UW$EV OLWD±JEHVRQGHUV]XEHDFKWHQ ,QGLHVHP=XVDPPHQKDQJ LVW
DOOHUGLQJV]XEHWRQHQGDVVGDV0LWWHO GHVSDWHQWUHFKWOLFKHQ6FKXW]DXVVFKOXVVHVXQPLWWHOEDU
QXUGD]XGLHQHQNDQQHLQHUJHVHOOVFKDIWOLFKXQHUZQVFKWHQ0RQRSROLVLHUXQJHQWJHJHQ]XZLU
NHQQLFKWDEHUHLQHUWDWVlFKOLFKHQ9HUZHQGXQJYRQXQHUZQVFKWHQ7HFKQRORJLHQ%UHQ0DU
EDFK	'XFUH\5]
 3DWHQWLHUEDUNHLWYRQ3IODQ]HQVRUWHQXQG7LHUUDVVHQ
(QWJHJHQ KlXILJ ZLHGHUKROWHQ UHFKWVSROLWLVFKHQ )RUGHUXQJHQ 6FKZHL]HULVFKHU %XQGHVUDW
 6  I VLQG LQVRZHLW DXFK3IODQ]HQVRUWHQ VRZLH7LHUUDVVHQ YRQ GHU 3DWHQWLHUEDUNHLW
QLFKW DEVROXW DXVJHQRPPHQ YJO HLQJHKHQG ]XU HXURSlLVFKHQ %LRSDWHQWUHFKWVODJH .RFN 	
=HFK6IIVRQGHUQN|QQHQJHPlVV$UWD3DW*XQG$UW$EV(3hDOVXQ
PLWWHOEDUH(U]HXJQLVVHYRQPLNURELRORJLVFKHQRGHUVRQVWLJHQWHFKQLVFKHQ9HUIDKUHQLP6LQQH
YRQ$UW$EVOLWE3DW*XQG$UWOLWE(3hYRP3DWHQWVFKXW]HUIDVVWVHLQYJO+HLQULFK
5]]X$UW3DW*VLHKHIHUQHU%*(,,,II©$VWDPHGLFDª$XVVHUKDOE
GLHVHVVRJHQDQQWHQGHULYLHUWHQ6WRIIVFKXW]HVEOHLEWHVDOOHUGLQJVEHLGHU1LFKWSDWHQWLHUEDUNHLW
YRQ 3IODQ]HQVRUWHQ XQG7LHUUDVVHQ VRZHLW GLH (UILQGXQJ MHGHQIDOOV LKUH JHQHWLVFKH (LJHQDUW
 9JOGLHZHLWJHKHQGHQWVSUHFKHQGHQ6FKXW]DXVVFKOXVVJUQGHLQ5HJHO$2(3h
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ
EHWULIIWXQGGLH$XVIKUXQJWHFKQLVFKDXIGLHMHZHLOLJH3IODQ]HQVRUWHRGHU7LHUUDVVHEHVFKUlQNW
LVWYJO$UW$EVOLWEOHW]WHU+DOEVDW]3DW*
'HUGDEHLRIIHQJHODVVHQHLPPDWHULDOJWHUUHFKWOLFKH)UHLUDXPZLUGVFKOLHVVOLFKIUGHQ%HUHLFK
GHU 3IODQ]HQ]FKWXQJ GXUFK GLH 5HJHOXQJHQ GHV 6RUWHQVFKXW]UHFKWV DXVJHIOOW 1DFK$UW 
$EV6RUWHQVFKXW]JHVHW] 6RUW*JLOWDOV6RUWHHLQHSIODQ]OLFKH*HVDPWKHLW LQQHUKDOEHLQHV
HLQ]LJHQERWDQLVFKHQ7D[RQVGHUXQWHUVWHQEHNDQQWHQ5DQJVWXIHGLHDGXUFKGLH$XVSUlJXQJ
LKUHU0HUNPDOHGHILQLHUWEGXUFK]XPLQGHVWHLQ0HUNPDOYRQMHGHUDQGHUHQSIODQ]OLFKHQ*H
VDPWKHLWXQWHUVFKLHGHQXQGFLQ$QEHWUDFKWLKUHU(LJQXQJXQYHUlQGHUWYHUPHKUW]XZHUGHQ
DOV (LQKHLW DQJHVHKHQ ZHUGHQ NDQQ 'HU VR GHILQLHUWH 6FKXW]JHJHQVWDQG JHQLHVVW 6RUWHQ
VFKXW]JHPlVV$UWE6RUW*ZHQQHUQHXXQWHUVFKHLGEDUKRPRJHQXQGEHVWlQGLJLVW,QGLH
VHU +LQVLFKW N|QQHQ DXFK GLH (U]HXJQLVVH QHXHU =FKWXQJVWHFKQRORJLHQ LQVEHVRQGHUH JH
QRPHGLWLHUWH3IODQ]HQVRUWHQSULQ]LSLHOOVFKXW]IlKLJVHLQ
'LH,QKDEHUYRQ6RUWHQVFKXW]UHFKWHQKDEHQJHPlVV$UW$EV6RUW*GDVDXVVFKOLHVVOLFKH
5HFKW D 9HUPHKUXQJVPDWHULDO GHU JHVFKW]WHQ 6RUWH ]X HU]HXJHQ ]X YHUPHKUHQ RGHU IU
9HUPHKUXQJV]ZHFNHDXI]XEHUHLWHQEDQ]XELHWHQF]XYHUNDXIHQRGHUVRQVW]XYHUWUHLEHQ
G DXVRGHUHLQ]XIKUHQRGHUH]XHLQHPGHUJHQDQQWHQ=ZHFNHDXI]XEHZDKUHQ=XGHP
JHVFKW]WHQ9HUPHKUXQJVPDWHULDO ]%6DDWJXW.QROOHQ=ZLHEHOQ6WHFNOLQJH JHK|UHQQH
EHQGHP0DWHULDOLGHQWLVFKHU6RUWHQYRUDOOHPDXFKGDV9HUPHKUXQJVPDWHULDOGHUYRQGHUJH
VFKW]WHQ6RUWHLP:HVHQWOLFKHQDEJHOHLWHWHQRGHUGDYRQQLFKWGHXWOLFKXQWHUVFKHLGEDUHQ6RU
WHQ$UW$EVOLWDXQGE6RUW*
(LQHU GXUFK GLHVH6FKXW]ZLUNXQJP|JOLFKHUZHLVH GURKHQGHQ0RQRSROLVLHUXQJZLUG GXUFK GLH
WHLOZHLVHZHLWJHKHQGHQ VRUWHQVFKXW]UHFKWOLFKHQ6FKUDQNHQEHVWLPPXQJHQ YRUJHEHXJW1HEHQ
GHPVRJHQDQQWHQ/DQGZLUWHSULYLOHJ$UW6RUW*ZHOFKHVGLHHLJHQEHWULHEOLFKH9HUPHKUXQJ
YRQ(UQWHJXWHUODXEWGDVGXUFKGHQ$QEDXYRQHUZRUEHQHP0DWHULDOJHZRQQHQZXUGHN|Q
QHQLP|IIHQWOLFKHQ,QWHUHVVHHWZDDXFK=ZDQJVOL]HQ]HQHUWHLOW$UW6RUW*RGHUVRJDU(QW
HLJQXQJHQDXVJHVSURFKHQZHUGHQZHQQGLH/DQGHVYHUVRUJXQJHVHUIRUGHUW$UW6RUW*
*HQRPHGLWLHUWH3IODQ]HQN|QQWHQGDEHL HEHQVRZLH NRQYHQWLRQHOO JH]FKWHWH3IODQ]HQVRUWHQ
]XP6RUWHQVFKXW]DQJHPHOGHWZHUGHQVRIHUQVLHGLHJHVHW]OLFKHQ9RUJDEHQHUIOOHQ6RZHLW
GLH]XP(LQVDW]NRPPHQGHQQHXHQ=FKWXQJVWHFKQRORJLHQVLFKPLWXQWHUDOVNRVWHQJQVWLJHU
HUZHLVHQVROOWHQN|QQWHQGDYRQDXFKPLWWOHUHXQGNOHLQHUH3IODQ]HQ]XFKWXQWHUQHKPHQSURILWLH
UHQ
 3HUVSHNWLYHQHLQHULQQRYDWLRQVRIIHQHQ5HJXOLHUXQJ
6ROOWHGHPQDFKGLHVFKZHL]HULVFKH*HVHW]JHEXQJDXFKQDFKGHP(X*+8UWHLOXQGGHUGDUDXV
IROJHQGHQ$QZHQGXQJ GHV HXURSlLVFKHQ *HQWHFKQLNUHFKWV EHL *HQRPH (GLWLQJ2UJDQLVPHQ
QRFKHLQHEHJUHQ]WH(LQVDW]P|JOLFKNHLWYRQ*HQRPH(GLWLQJLP3IODQ]HQ]XFKWVHNWRUHUODXEHQ
)UHLQHNQIWLJGHQNEDUHHQJHUH)DVVXQJGHU3DWHQWLHUXQJVDXVQDKPHQIU3IODQ]HQPLW©1DWLYH7UDLWVªZHOFKH
DXVVFKOLHVVOLFKDXVNRQYHQWLRQHOOHU=FKWXQJVWDPPHQVLHKH.RFN	=HFK6I
9JO HWZD GLH6WHOOXQJQDKPHGHV%XQGHVYHUEDQGHV'HXWVFKHU3IODQ]HQ]FKWHU H9 1HXIDVVXQJ 
XQWHUGHP7LWHO©/DQGZLUWVFKDIWEHQ|WLJW)RUWVFKULWW1XW]XQJQHXHU=FKWXQJVPHWKRGHQPXVVP|JOLFKVHLQª
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5HFKWOLFKHU.RQWH[WXQG5HJXOLHUXQJYRQ*HQRPH(GLWLQJ 
ZlUHQ MHGHQIDOOVGLHHQWVSUHFKHQGHQZLUWVFKDIWOLFKHQ9HUZHUWXQJVUHFKWHYRUUDQJLJ LP6RUWHQ
VFKXW]UHFKW]XYHUDQNHUQ'DEHLZLUGHVQLFKWDOOHLQHGDUXPJHKHQHLQH9HUVFKlUIXQJGHUSROL
WLVFKHQ.RQWURYHUVHQXPGLH3DWHQWLHUEDUNHLWYRQ3IODQ]HQXQG7LHUHQ]XYHUPHLGHQ'DUEHU
KLQDXV HUVFKHLQW HLQH VRUWHQVFKXW]UHFKWOLFKH =XRUGQXQJ JHQRPHGLWLHUWHU 3IODQ]HQ DXFK DOV
]ZHFNPlVVLJ 'DV 6RUWHQUHFKW JHZlKUW LQVJHVDPW JU|VVHUH )UHLKHLWHQ LP 8PJDQJ PLW JH
VFKW]WHQ6RUWHQXQGWUlJWJHQHUHOO]XHLQHUJHVHOOVFKDIWOLFKQXW]EULQJHQGHQ:HLWHUHQWZLFNOXQJ
XQG9HUYLHOIlOWLJXQJGHUJHQHWLVFKHQ5HVVRXUFHQYRQ1XW]SIODQ]HQEHL
'HPJHJHQEHU VW|VVW HLQ DXVJHGHKQWHU 6FKXW] YRQ %LRSDWHQWHQPLWXQWHU DXI /HJLWLPDWLRQV
SUREOHPHZLHVLHQLFKW]XOHW]WDQJHVLFKWVODQJZLHULJHU3DWHQWUHFKWVVWUHLWLJNHLWHQXP&5,635
&DV HUNHQQEDU ZHUGHQ /HGIRUG  'DEHL ]HLJW VLFK GDVV GLH (QWZLFNOXQJ GHV 3DWHQW
UHFKWVVFKXW]HVWHQGHQ]LHOOEHUHLWVLQ5LFKWXQJHLQHU9LHOIDOWJHVRQGHUWHU LQGHU6FKXW]ZLUNXQJ
EHJUHQ]WHUXQGGDPLWQHEHQHLQDQGHUEHVWHKHQGHU$XVVFKOLHVVOLFKNHLWVUHFKWHZHLVW'LH*HIDKU
HLQHU EHUPlVVLJHQ0RQRSROLVLHUXQJ LP %HUHLFK GHU 9HUIDKUHQ XQG0HWKRGHQ GHV *HQRPH
(GLWLQJVLVWGDKHUEHUHLWVDOVJHULQJHLQ]XVFKlW]HQ(LQEHVRQGHUHU5HJXOLHUXQJVEHGDUILVWDXI
GLHVHP*HELHWDOOHQIDOOVGDQQHUVLFKWOLFKZHQQGHUJHVHW]JHEHULVFKH:LOOHXPJHNHKUWGDUDXI
]LHOW QHXH $QUHL]H ]X ,QQRYDWLRQHQ VSH]LHOO LP %HUHLFK GHU 3IODQ]HQ]FKWXQJ ]X VFKDIIHQ
'DQQ PVVWHQ DOOHUGLQJV LP *HJHQ]XJ DXFK ZHLWHUH 9HUSIOLFKWXQJHQ GHU MHZHLOLJHQ 3DWHQW
LQKDEHUJHVFKDIIHQZHUGHQZHOFKHLP,QWHUHVVHGHU5HFKWVVLFKHUKHLWHWZD$XVNXQIWVSIOLFKWHQ
VRZLHDXFKHLQHREOLJDWRULVFKH$QELQGXQJDQGHQ(86RUWHQNDWDORJXPIDVVHQN|QQWHQ.RFN
	=HFK6
,PhEULJHQGUIWHGDV6RUWHQVFKXW]UHFKWEHUHLWVEHUNRQ]HSWLRQHOODGlTXDWH5HJHOQYHUIJHQ
VRIHUQGHU6RUWHQVFKXW]QDFK=XODVVXQJXQG.DWDORJLVLHUXQJZHLWUHLFKHQGH=XJDQJVP|JOLFK
NHLWHQ HU|IIQHW ,Q GLHVHU +LQVLFKW ZlUH DOOHUGLQJV JHUDGH PLW 5FNVLFKW DXI GHQ GXUFK GHQ
(X*+YHUDQODVVWHQUHVWULNWLYHQ8PJDQJPLWJHQRPHGLWLHUWHQ6RUWHQGDUDXI]XDFKWHQGDVV
GHUQDWLRQDOH6RUWHQNDWDORJVLHKH6RUWHQYHURUGQXQJGHU6FKZHL]NQIWLJPLWGHPJHPHLQVD
PHQ(86RUWHQNDWDORJ VLHKH5LFKWOLQLH (* XQG GHQ HQWVSUHFKHQGHQ HXURSlLVFKHQ
=XODVVXQJVYRUDXVVHW]XQJHQZHLWHUKLQNRQIRUPJHKW
'DQHEHQ ZHUGHQ DXFK LQ =XNXQIW$UJXPHQWH LQ %HWUDFKW ]X ]LHKHQ VHLQ ZHOFKH JHUDGH LP
%HUHLFKGHU+RFKULVLNRIRUVFKXQJLQVEHVRQGHUHGHV*HQH'ULYHVQDFKHLQHUYHUVWlUNWHQ%HWHL
OLJXQJGHUMHQLJHQYHUODQJHQGHUHQ5HVVRXUFHQJHJHEHQHQIDOOV LQKRKHP0DVVHEHDQVSUXFKW
ZHUGHQ(LQHDXIGLHQHXHQ7HFKQRORJLHQEH]RJHQHNRQ]HSWLRQHOOH)RUWIKUXQJGHV©$FFHVV
DQG%HQHILW6KDULQJª VLHKH1DJR\D3URWRNROOXQG1DJR\D9HURUGQXQJNDQQGDKHUMHGHQIDOOV
LQ=XNXQIWEHGHQNHQVZHUWHUVFKHLQHQ IDOOVQHXH$QZHQGXQJVEHUHLFKHGHV*HQRPH(GLWLQJV
LP GHPRNUDWLVFKHQ :LOOHQVELOGXQJVSUR]HVV LQQRYDWLRQVRIIHQHU EHKDQGHOW ZHUGHQ VROOWHQ DOV
ELVKHU'LHV VHW]W IUHLOLFK EHUHLWV YRUDXV GDVV GLH )RUVFKXQJVWlWLJNHLW XQG GLH HLQVFKOlJLJHQ
5LVLNREHZHUWXQJHQLQGLHVHP%HUHLFKZHLWJHKHQGWUDQVSDUHQWXQG|IIHQWOLFK]XJlQJOLFKDXVJH
VWDOWHWZHUGHQ
6LHKHLQVEHVRQGHUH]XU]ZHLWHQ9RUODJHIUDJH(X*+5]II
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 $QDO\VHGHVHWKLVFKHQ'LVNXUVHV
Dominik Harrer, Lukas Kaelin und Michael Fuchs 
*HQRPH(GLWLQJ9HUIDKUHQXQG LQVEHVRQGHUH&5,635&DVVLQG]ZHLIHOORVDXFK LQHWKLVFKHU
%HWUDFKWXQJ ZLFKWLJH 9HUIDKUHQ 6LH ZHUGHQ GLH WKHUDSHXWLVFKHQ &KDQFHQ GHU VRPDWLVFKHQ
*HQWKHUDSLHVHKUZDKUVFKHLQOLFKYHUEHVVHUQXQGVLHDXIHLQHJU|VVHUH=DKOHUEOLFKHUXQGDQ
GHUHU .UDQNKHLWHQ DQZHQGEDUPDFKHQ VLHKH .DSLWHO  .ODU LVW GDVV GLHVHV 9HUIDKUHQ GLH
3HUVSHNWLYHELHWHWXQPLWWHOEDUH5LVLNHQGHU6FKlGLJXQJHLQHVHPEU\RQDOHQ:HVHQVXQGVHL
QHU1DFKNRPPHQ]XYHUULQJHUQVLHKH.DSLWHO'DPLWYHUlQGHUWVLFKHLQZLFKWLJHV(OHPHQWLQ
GHU'LVNXVVLRQXPGLH.HLPEDKQLQWHUYHQWLRQ
&5,635&DVVWHOOWGDVELVODQJDP OHLFKWHVWHQDQZHQGEDUH9HUIDKUHQGHV*HQRPH(GLWLQJV
GDU VLHKH.DSLWHO(V LVWHUVW VHLWZHQLJHQ-DKUHQHQWZLFNHOWXQGKDWVLFKVFKRQEHUGLH
/DERUHGHU:HOW YHUEUHLWHW$OOHUGLQJV LVW HLQHQXQGDPLW GXUFKIKUEDUHGLUHNWH.RUUHNWXUGHV
*HQRPVVFKRQLPPHUVHLWZLUEHU*HQWHFKQLNVSUHFKHQGDVHLJHQWOLFKJHZQVFKWH9HUIDK
UHQJHZHVHQIUGDVYRUDQJHJDQJHQH7HFKQLNHQQXUGHIL]LWlUH(UVlW]HZDU'LH9LVLRQHQGHU
*HQWHFKQRORJLH ZDUHQ VFKRQ LPPHU DXI HLQ VROFKHV ,QVWUXPHQW HLQJHVWHOOW XQG GLH HWKLVFKH
'LVNXVVLRQKDWWH GLHVHVDOV0|JOLFKNHLW LP$XJH$QZHQGXQJHQZLH*HQH'ULYH;HQRWUDQV
SODQWDWLRQVRPDWLVFKHXQG.HLPEDKQJHQWKHUDSLHVLQGDOVRDXFKYRUGHU*HQFKLUXUJLHVFKRQ
DQJHGDFKW]XP7HLODXFKHUSUREWXQGZHLWJHKHQGXQWHUHWKLVFKHQ*HVLFKWVSXQNWHQGLVNXWLHUW
ZRUGHQ
'DVHWKLVFKH7HLOSURMHNWEHVFKUlQNWVLFKDXIYHUlQGHUQGH(LQJULIIHEHLP0HQVFKHQPLWKLOIHYRQ
*HQRPH(GLWLQJ9HUIDKUHQ$QZHQGXQJHQEHL3IODQ]HQ7LHUHQXQG0LNURRUJDQLVPHQZHUGHQ
QXUDP5DQGHEHKDQGHOWEHLVSLHOVZHLVHKLQVLFKWOLFK7LHUZRKOVLHKH,QIRER[DXI6HLWH
GDV*OHLFKHJLOW IUGLH.RQ]HSWH*HQH'ULYHVLHKH$EVFKQLWWGLHYRQ+DPPHUXQG
6S|NLQ.DSLWHOGLHVHV%HULFKWHVLP'HWDLOEHKDQGHOWZHUGHQVRZLHIU;HQRWUDQVSODQWDWLRQ
,QIRER[6HLWHGLH/DQJXQG*ULHVVOHULQ.DSLWHOHU|UWHUQ
'HUYHUlQGHUQGHJHQWHFKQLVFKH(LQJULIIDP0HQVFKHQJHK|UW]XMHQHQ%HUHLFKHQGHU0HGL]LQ
LQGHPGLHEHWHLOLJWHQ)RUVFKHULQQHQXQG)RUVFKHUVRZLHbU]WLQQHQXQGbU]WHVHOEVWVHKUIUK
XQGLQWHQVLYXPHLQHHWKLVFKH.OlUXQJGHU+DQGOXQJVIHOGHUEHPKWZDUHQ(LQJH]LHOWHU(LQJULII
LQGDVPHQVFKOLFKH*HQRPNRQQWHQXUGDQQHLQHUUHIOHNWLHUWHQSRVLWLYHQ%HZHUWXQJ]XJlQJOLFK
ZHUGHQ ZHQQ GHQ GXUFK (XJHQLN XQG QDWLRQDOVR]LDOLVWLVFKH 5DVVHQK\JLHQH JHQlKUWHQ %H
VRUJQLVVHQGDVJHQHWLVFKH:LVVHQN|QQWHEHLP0HQVFKHQLQ]FKWHULVFKHU$EVLFKWDQJHZDQGW
ZHUGHQ VLHKH ,QIRER[  ]XU (XJHQLN DXI 6HLWH  GXUFK HLQH 'LIIHUHQ]LHUXQJ ]ZLVFKHQ
OHJLWLPHQXQGLOOHJLWLPHQ(LQJULIIHQ5HFKQXQJJHWUDJHQZXUGH+LHU]XZXUGHQ]ZHL8QWHUVFKHL
GXQJHQ HQWZLFNHOW YRQ GHQHQ PDQ ZLFKWLJH 2ULHQWLHUXQJHQ EHL GHU QRUPDWLYHQ %HXUWHLOXQJ
HUZDUWHWH 'LHV LVW ]XP HLQHQ GLH 8QWHUVFKHLGXQJ ]ZLVFKHQ (LQJULIIHQ LQ GLH .HLPEDKQ XQG
VRPDWLVFKHQ,QWHUYHQWLRQHQVRZLH]XPDQGHUHQGLH'LIIHUHQ]LHUXQJ]ZLVFKHQ.UDQNKHLWVWKHUD
SLHXQG9HUEHVVHUXQJ(QKDQFHPHQWVLHKH$EE
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

$EE(LQJULIIVW\SHQXQG=LHOHYRQJHQHWLVFKHQ,QWHUYHQWLRQHQ
(LQJULIIH

=LHOH

LQ.|USHU]HOOHQVRPDWLVFK

LQ.HLPEDKQ]HOOHQ
7KHUDSLHXQG3UlYHQWLRQ
YRQ.UDQNKHLWHQ




6WHLJHUXQJYRQ)lKLJNHLWHQ
XQG$QODJHQ




4XHOOH:DOWHUV6
$XFKZHQQGLH'LVNXVVLRQGDUEHU REVLFK%HGLQJXQJHQDXI]HLJHQ ODVVHQ XQWHU GHQHQGHU
.HLPEDKQHLQJULIIRGHUGDVJHQHWLVFKH(QKDQFHPHQW OHJLWLPLHUWZlUHZHLWHUJHIKUWZXUGHVR
KDEHQGRFKGLHEHLGHQ8QWHUVFKHLGXQJHQHLQHQ.RQVHQVGDUEHUYRUEHUHLWHWGDVVGHUWKHUD
SHXWLVFKHVRPDWLVFKH(LQJULII+DQGOXQJVW\SLQ$EEDOVSULQ]LSLHOOHWKLVFKOHJLWLPJHOWHQ
NDQQ :HQQ GLH EOLFKHQ ZLVVHQVFKDIWOLFKHQ XQG HWKLVFKHQ 6WDQGDUGV EH]JOLFK 5LVLNRDE
VFKlW]XQJP|JOLFKHU$OWHUQDWLYHQXQG9HUKlOWQLVPlVVLJNHLWEHIROJWZHUGHQYHUIROJWGHUWKHUD
SHXWLVFKH VRPDWLVFKH (LQJULII HLQ KRFKUDQJLJHV =LHO PLW ]XOlVVLJHQ 0LWWHOQ 'DEHL JLQJ PDQ
DXFKGDYRQDXVGDVVVRPDWLVFKH*HQWKHUDSLHLQHWKLVFKHU+LQVLFKWDOVHLQH(UZHLWHUXQJGHV
YRUKDQGHQHQ WKHUDSHXWLVFKHQ 6SHNWUXPV DQJHVHKHQ ZHUGHQ PXVV )OHWFKHU  6 
2IILFHRI7HFKQRORJ\$VVHVVPHQW 6  /H5R\:DOWHUV	3DOPHU 6 'LHV
VFKOLHVVW QLFKW DXV GDVV ZHJHQ GHU .RPSOH[LWlW GHU +HUDXVIRUGHUXQJ EHVRQGHUH HWKLVFKH
3UREOHPH JHVHKHQ ZHUGHQ GLH DEHU LQ DQGHUHQ %HUHLFKHQ LQQRYDWLYHU NOLQLVFKHU )RUVFKXQJ
DXFKDXIWUHWHQXQGQLFKWH[NOXVLYIUGLHVRPDWLVFKH*HQWKHUDSLHVLQG)XFKV
$XFK)RUVFKHULQQHQXQG)RUVFKHUGLHDQGHU(WDEOLHUXQJYRQ*HQRPH(GLWLQJ9HUIDKUHQEHWHL
OLJWZDUHQKDEHQGLHDQWKURSRORJLVFKHQXQGHWKLVFKHQ)UDJHQLQGLHVHP=XVDPPHQKDQJDQ
JHVSURFKHQ'HQQEHL GHQQXQ LQ GHQ+RUL]RQW GHV0|JOLFKHQ UFNHQGHQ(LQJULIIHQ JHKW HV
OHW]WHQGOLFKXP)UDJHQGHVPHQVFKOLFKHQ6HOEVWYHUVWlQGQLVVHVXQGGLHDQJHPHVVHQHQ*UHQ
]HQ IUGLHELRORJLVFKH9HUlQGHUXQJGHV0HQVFKHQ=XGHPKDEHQVLFK LQQHUKDOENXU]HU=HLW
YHUVFKLHGHQH LQWHUGLV]LSOLQlUH*UXSSHQXQG*UHPLHQ ]X:RUW JHPHOGHW XQG6WHOOXQJQDKPHQ
YRUJHOHJW=XPHLQHQZDUHQGLHVQDWLRQDOH(WKLNUlWH]XPDQGHUHQ%HUXIVXQG)DFKYHUElQGH
VRZLH$UEHLWVJUXSSHQYHUVFKLHGHQHU$NDGHPLHQGHU:LVVHQVFKDIWHQ
'HU:HUW MHGHU GLHVHU 6WHOOXQJQDKPHQ OLHJW HLQHUVHLWV LQ GHU 6\QWKHVH XQG ZHFKVHOVHLWLJHQ
3UIXQJ GHU UHOHYDQWHQ %HJULIIH XQG$UJXPHQWH VRZLH LQ GHU 'DUVWHOOXQJ GHU 9HUIDKUHQ XQG
LKUHU HWKLVFKHQ XQG UHFKWOLFKHQ %HXUWHLOXQJ $QGHUHUVHLWV VSLHOHQ GLH YRQ *UHPLHQ DQ GHU
6FKQLWWVWHOOHYRQ3ROLWLNXQG:LVVHQVFKDIWYHUIDVVWHQ6WHOOXQJQDKPHQHLQHSUlJHQGH5ROOHIU
GHQPRUDOLVFKHQXQGLQWHUQDWLRQDOHQUHJXODWRULVFKHQ'LVNXUV'HUYRUOLHJHQGH%HULFKWP|FKWH
QXQGLH6\QWKHVHXQG3UIXQJVOHLVWXQJGXUFKHLQH=XVDPPHQVFKDXGHUZLFKWLJVWHQ(OHPHQWH
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

LQGLHVHQ6WHOOXQJQDKPHQYHUYLHOIlOWLJHQ'LHVHVSLHJHOQWURW]LKUHU+HWHURJHQLWlWLQJHZLVVHP
0DVVH GHQ 6WDQG GHVZLVVHQVFKDIWOLFKHQ )RUWVFKULWWHV XQG HV OlVVW VLFK DQ LKQHQ HLQH VLFK
YHUlQGHUQGH 6WHOOXQJ ]XU HWKLVFKHQ (LQVFKlW]XQJ GHU .HLPEDKQHLQJULIIH HUNHQQHQ 9RQ EH
VRQGHUHP,QWHUHVVHHUVFKHLQWHVHWZDZHQQGLHLP6FKHPDREHQGDUJHVWHOOWH'LIIHUHQ]LHUXQJ
LQGHQQHXHUHQ6WHOOXQJQDKPHQWHLOZHLVHPRGLIL]LHUWRGHUDXIJHEURFKHQZLUGHWZDLQGHP]ZL
VFKHQ)RUVFKXQJXQG5HSURGXNWLRQVPHGL]LQXQWHUVFKLHGHQZLUG$XFKGDVNDWHJRULVFKH9HUERW
YRQ.HLPEDKQLQWHUYHQWLRQHQDP0HQVFKHQZLUGHUQHXWGLVNXWLHUW'RFKGDVV.HLPEDKQHLQJULI
IHWHQGHQ]LHOOQLFKWPHKUNDWHJRULVFKYHUZRUIHQVRQGHUQ]XQHKPHQGXQWHUEHVWLPPWHQ%HGLQ
JXQJHQQDFKHLQHUJHZLVVHQKDIWHQ5LVLNRDEVFKlW]XQJIUHWKLVFKYHUWUHWEDUJHKDOWHQZUGHQ
WULIIWQDFKZLHYRUQXULP%OLFNDXIGLHOLEHUDOHUHQ6WHOOXQJQDKPHQ]XHWZDDXIMHQHGHU1DWLRQDO
$FDGHPLHV XQG GHV1XIILHOG &RXQFLO 'HU )DOO +H ]HLJW GDJHJHQ VLHKH .DSLWHO  LQ GLHVHP
%DQG$EVFKQLWWGDVV.HLPEDKQHLQJULIIH]XU]HLW 6WDQG)HEUXDUZHQQDXFK WHFK
QLVFKP|JOLFKNHLQHVZHJVHWKLVFKYHUWUHWEDUVLQG6RKDOWHQGLH(*(RGHUGHU'HXWVFKH(WKLN
UDWZHLWHUKLQDQGLHVHPNDWHJRULVFKHQ9HUERWIHVW(LQEHVRQGHUHV,QWHUHVVHJLOWDXVVHUGHP
GHU5ROOHYRQ0RUDWRULHQDOV UHJXODWRULVFKH ,QVWUXPHQWH ,P3URMHNWDQJHERWZDUHQZLUGDYRQ
DXVJHJDQJHQ GDVV GLHVHV ,QVWUXPHQW DOV PLWWOHUH /|VXQJ JHUDGH DXFK LQ VWUHLWLJHQ +DQG
OXQJVV]HQDULHQDQJHZDQGWZXUGH'LH'XUFKVLFKWGHU6WHOOXQJQDKPHQ]HLJWQXQGDVVHV LP
SOL]LWHXQGH[SOL]LWH0RUDWRULHQIRUGHUXQJHQJLEWGDVVGLHVHXQWHUVFKLHGOLFKH(UVWUHFNXQJVZHL
WHQXQG]HLWOLFKH%HJUHQ]XQJHQKDEHQXQG LQWHUHVVDQWHUZHLVHDXFKGDVVQLFKWDOOH*UHPLHQ
GLHVDOVPLWWOHUH/|VXQJDQVHKHQ
 $QDO\VHHWKLVFKHU6WHOOXQJQDKPHQ
8PGLH HWKLVFKHQ )UDJHQ GLHPLW*HQRPH(GLWLQJ ]XVDPPHQKlQJHQ XQWHU V\VWHPDWLVFKHQ
*HVLFKWVSXQNWHQGDU]XVWHOOHQXQG]XHU|UWHUQZXUGHQGLHELVKHUSXEOL]LHUWHQ6WHOOXQJQDKPHQ
YRQPDVVJHEOLFKHQLQVWLWXWLRQDOLVLHUWHQ(WKLNJUHPLHQJHVLFKWHWXQGDQDO\VLHUW'DPLWJHOLQJWHV
P|JOLFKVWXPIDVVHQGGDV)HOGGHUHWKLVFKHQ'HEDWWH]XEHVFKUHLEHQ'LH$NWXDOLWlWGHUQHXHQ
7HFKQRORJLHQGHV(LQJULIIVXQGGHU0DQLSXODWLRQGHVPHQVFKOLFKHQ*HQRPVKDW]XHLQHU9LHO
]DKOYRQ6WHOOXQJQDKPHQJHIKUW±XQGEHLQDKHPRQDWOLFKHUVFKHLQHQQHXH:DVKLHUJHOHLVWHW
ZHUGHQNDQQLVWGDKHUHLQH0RPHQWDXIQDKPH6WDQG(QGHGHUYRUJHEUDFKWHQHWKLVFKHQ
*HVLFKWVSXQNWH'LH IUGLHHWKLVFKH$QDO\VHDXVJHZlKOWHQ6WHOOXQJQDKPHQZXUGHQYRQGHQ
IROJHQGHQ,QVWLWXWLRQHQYHUIDVVWEH]LHKXQJVZHLVHKHUDXVJHJHEHQ
x 1DWLRQDOH (WKLNUlWH E]Z NRPPLVVLRQHQ GHU 'HXWVFKH (WKLNUDW '(5 E GLH
6FKZHL]HU1DWLRQDOH(WKLNNRPPLVVLRQLP%HUHLFKGHU+XPDQPHGL]LQ1(.XQGGLH
5R\DO1HWKHUODQGV$FDGHP\RI$UWVDQG6FLHQFHV51$$6±YJO]XGHQEHVWHKHQ
GHQ(WKLNUlWHQDXFK)XFKV
x $NDGHPLHQGHU:LVVHQVFKDIWYHUVFKLHGHQHU6WDDWHQXQG/lQGHUGLHGHXWVFKH%HUOLQ
%UDQGHQEXUJLVFKH $NDGHPLH GHU :LVVHQVFKDIWHQ %%$:  GLH GHXWVFKH :LVVHQ
VFKDIWVDNDGHPLH /HRSROGLQD HLQVFKOLHVVOLFK GHU'HXWVFKHQ)RUVFKXQJVJHPHLQVFKDIW GHU
DFDWHFK ±'HXWVFKH$NDGHPLH GHU7HFKQLNZLVVHQVFKDIWHQ XQG GHU8QLRQ GHU GHXWVFKHQ
$NDGHPLHQ GHU:LVVHQVFKDIWHQ ZREHL GLH /HRSROGLQD IHGHUIKUHQGZDU 1DWLRQDOH$ND
GHPLH GHU :LVVHQVFKDIWHQ /HRSROGLQD  1DWLRQDOH $NDGHPLH GHU :LVVHQVFKDIWHQ

'HU'HXWVFKH(WKLNUDWDUEHLWHWGHU]HLWQRFKDQHLQHUXPIDQJUHLFKHUHQ6WHOOXQJQDKPH]X*HQRPH(GLWLQJDP0HQ
VFKHQXQGKDWGHQ)DOO+HLQHLQHU3UHVVHPLWWHLOXQJ±ZLHYLHOHDQGHUHDXFK±VFKDUIYHUXUWHLOW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

/HRSROGLQD 'HXWVFKH )RUVFKXQJVJHPHLQVFKDIW DFDWHFK ± 'HXWVFKH $NDGHPLH GHU
7HFKQLNZLVVHQVFKDIWHQ	8QLRQGHUGHXWVFKHQ$NDGHPLHQGHU:LVVHQVFKDIWHQGLH
$PHULFDQ6RFLHW\RI+XPDQ*HQHWLFV$6+*XQGGDV$PHULFDQ&ROOHJHRI0HGLFDO
*HQHWLFV$&0*
x ,QWHUQDWLRQDOHVXSUDQDWLRQDOHXQGQDWLRQDOH.RQVRUWLHQXQG%HUDWXQJVJUHPLHQGDV
(XURSHDQ$FDGHPLHV¶6FLHQFH$GYLVRU\&RXQFLO ($6$&GLH(XURSHDQ*URXSRQ
(WKLFV LQ 6FLHQFH DQG 1HZ 7HFKQRORJLHV (*(  XQG GLH EULWLVFKDPHULNDQLVFKH
+LQ[WRQ*URXS+LQ[WRQ
x 3ULYDWH JHPHLQQW]LJH 2UJDQLVDWLRQHQ GHU EULWLVFKH 1XIILHOG &RXQFLO RQ %LRHWKLFV
1XIILHOG &RXQFLO RQ %LRHWKLFV   XQG GLH 86DPHULNDQLVFKHQ 1DWLRQDO $FD
GHPLHVRI6FLHQFHV(QJLQHHULQJDQG0HGLFLQH1$6(0
0LW GLHVHQ6WHOOXQJQDKPHQ NDQQGDVEHVWHKHQGH6SHNWUXPGHU LQVWLWXWLRQHOO YHUIDVVWHQHWKL
VFKHQ6WDQGSXQNWHDEJHELOGHWZHUGHQXQGGDPLWGLH9LHO]DKOYRQEHJULIIOLFKHQ8QWHUVFKHLGXQ
JHQDUJXPHQWDWLYHQ3RVLWLRQHQXQGDXVJHVSURFKHQHQ(PSIHKOXQJHQDXIJH]HLJWZHUGHQ
,QIRER[=LYLOJHVHOOVFKDIWOLFKH6WDNHKROGHUXQG6WHOOXQJQDKPHQ
$QGLHVHU6WHOOHVROOGDUDXIKLQJHZLHVHQZHUGHQZHOFKH$UWYRQHWKLVFKHU5HIOH[LRQGXUFKGDV)RUVFKXQJVGHVLJQQLFKW 
LQGHQ)RNXVGHU$QDO\VHJHODQJHQNDQQQlPOLFKDOOMHQH3RVLWLRQHQGLHLQGLHVHQHWKLVFKHQ*UHPLHQQLFKWUHSUlVHQ
WLHUWZHUGHQXQGGDPLWQLFKW]XU6SUDFKHNRPPHQN|QQHQ
6RYHUVWHKWVLFKHWZDGDV*HQHWKLVFKH1HW]ZHUNH9*H1DOVHLQ©*HJHQJHZLFKW]XGHQ6HOEVWGDUVWHOOXQJHQDXV
:LVVHQVFKDIW ,QGXVWULHXQG3ROLWLNª LQGHPHVYHUVXFKW©HLQHNULWLVFKH:LVVHQVFKDIWVNRPPXQLNDWLRQª]XHUDUEHLWHQ
XQG GDPLW ©GLH JHVHOOVFKDIWOLFKH>Q@ ,PSOLNDWLRQHQ YRQ ELR XQG UHSURGXNWLRQVWHFKQRORJLVFKHU )RUVFKXQJ XQG GHUHQ
,QWHUHVVHQVNRQIOLNWHªLQGHQ)RNXV]XUFNHQ*HQHWKLVFKHV1HW]ZHUNH9R-'DV'LVNXVVLRQVSDSLHUGHU/HRSRO
GLQDZLUGEHLVSLHOVZHLVHDOV9HUVXFKNULWLVLHUW©'UXFNDXI]XEDXHQXPGDV(PEU\RQHQVFKXW]JHVHW]]XNLSSHQª
*HQHWKLVFKHV1HW]ZHUNH9E'LHYHUHUEEDUH9HUlQGHUXQJPHQVFKOLFKHU=HOOHQZLUGYRQGHQ$XWRULQQHQXQG
$XWRUHQGHXWOLFKDEJHOHKQW'LH)RUGHUXQJHQXQGGHUHQ%HJUQGXQJILQGHQVLFKLQGHUGLHVEH]JOLFKHQ6WHOOXQJQDKPH
DXVGHP-DQXDU*HQHWKLVFKHV1HW]ZHUNH9D
$XFKGLH6FKZHL]HU$OOLDQ]*HQWHFKIUHL6$*LVWLQGLHVHP=XVDPPHQKDQJ]XHUZlKQHQ'LHVHYHUVWHKWVLFKDOVHLQ
©NULWLVFKHV)RUXP]X)UDJHQGHU*HQWHFKQRORJLHªXQGELOGHW©HLQH3ODWWIRUPGHU'LVNXVVLRQ,QIRUPDWLRQXQG$NWLRQIU
2UJDQLVDWLRQHQXQG(LQ]HOPLWJOLHGHUGLHGHU*HQWHFKQRORJLHNULWLVFKJHJHQEHUVWHKHQª6FKZHL]HU$OOLDQ]*HQWHFKIUHL
6$*'DEHLZHUGHQXQWHUDQGHUHPGLH%HUHLFKH8PZHOW1DWXUVFKXW]XQG7LHUVFKXW]LQGHQ%OLFNJHQRPPHQ
DXFKGLH0HGL]LQ,Q%H]XJDXIGHQ%HJULII*HQRPH(GLWLQJZLHHUZHLWHUXQWHQQRFKEHKDQGHOWZHUGHQZLUGKLQWHU
IUDJHQ GLH $XWRULQQHQ XQG $XWRUHQ LQ HLQHP $UWLNHO ]X GHQ QHXHQ *HQWHFKQLNYHUIDKUHQ HWZD GLH ZHLWYHUEUHLWHWH
$XIIDVVXQJGDVVVLFKGLHQHXHQJHQRPYHUlQGHUQGHQ7HFKQRORJLHQ LP9HUJOHLFK]XGHQELVKHULJHQDOVYLHOSUl]LVHU
HUZHLVHQZUGHQ'LH0HWDSKHUGHV©(GLWLHUHQVªHU]HXJHGLH9RUVWHOOXQJGDVVHVVLFKEHL*HQRPH(GLWLQJXPHLQH
$UW ©7H[WYHUDUEHLWXQJVSURJUDPPª KDQGOH PLW ZHOFKHP GLH ©%XFKVWDEHQª GHV *HQRPV YHUlQGHUW JHO|VFKW XQG
DXVJHWDXVFKWZHUGHQN|QQWHQ'RFKGLHVHU9HUJOHLFKKLQNHGDV%LOGGHV(GLWLHUHQVZHUGHGHU.RPSOH[LWlWGHUGDPLW
]XVDPPHQKlQJHQGHQ3UR]HVVHQLFKWJHUHFKW'LHVHOEHUKHWRULVFKH6WUDWHJLH]HLJHVLFKDP%HJULIIGHU*HQVFKHUHGLH
YLHOHKHUDOV©.UlXWHUKDFNHª]XYHUVWHKHQVHL+RFN

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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

 )RUPXQG$GUHVVDWGHU6WHOOXQJQDKPHQ
'LH)RUPGHU6WHOOXQJQDKPHQYDULLHUWVHKUVWDUN,QTXDQWLWDWLYHU+LQVLFKW]HLJWVLFKHLQ6SHNW
UXPYRQHKHU NXU]JHKDOWHQHQ$GKRF(PSIHKOXQJHQELVXPIDQJUHLFKHQHWKLVFKHQ$QDO\VHQ
6RVLQGGLH6WHOOXQJQDKPHQGHV1XIILHOG&RXQFLOXQGGHU1DWLRQDO$FDGHPLHVPLWHLQHP8P
IDQJYRQELV]XEHU6HLWHQXQJOHLFKOlQJHUDOVGLHNXU]JHKDOWHQHQ3RVLWLRQVSDSLHUHGHU
(*(GHUVFKZHL]HULVFKHQ(WKLNNRPPLVVLRQGHP$&0*XQGGHV'HXWVFKHQ(WKLNUDWV'D]ZL
VFKHQOLHJHQGLHHWZDVXPIDQJUHLFKHUHQ$QDO\VHQZLHVLHYRQGHU%%$:GHU+LQ[WRQ*URXS
GHU /HRSROGLQD GHU QLHGHUOlQGLVFKHQ :LVVHQVFKDIWVDNDGHPLH GHU $6+* XQG GHV ($6$&
YRUJHOHJWZXUGHQ
'LHHLQ]HOQHQ6WHOOXQJQDKPHQULFKWHQVLFKDXVVHUGHP]XP7HLODQYHUVFKLHGHQH$GUHVVDWHQ
x ,QVEHVRQGHUHDQGLHbU]WHVFKDIWXQGDQ+XPDQJHQHWLNHULQQHQXQG+XPDQJHQHWLNHU$&0*
x DQGLH+HUDXVJHEHULQQHQXQG+HUDXVJHEHUZLVVHQVFKDIWOLFKHU-RXUQDOH+LQ[WRQ*URXS
x DQQDWLRQDOHXQGLQWHUQDWLRQDOH5HFKWVSUHFKXQJVLQVWDQ]HQ+LQ[WRQ*URXS
x DQGLH(XURSlLVFKH.RPPLVVLRQ(*(($6$&
x DQ)RUVFKXQJVI|UGHUVWHOOHQXQGDQGHUHUHJXODWRULVFKH,QVWLWXWLRQHQ($6$&1$6(01XI
ILHOG&RXQFLO
x DQ ZHLWHUH 6WDNHKROGHU ZLH 3DWLHQWLQQHQ XQG 3DWLHQWHQYHUWUHWXQJHQ 51$$6 ($6$&
1$6(01XIILHOG&RXQFLO
x DQGLH*HVHOOVFKDIWDOV*DQ]HV/HRSROGLQD1(.($6$&1$6(01XIILHOG&RXQFLO
x DQ SROLWLVFKH (QWVFKHLGXQJVWUlJHULQQHQ XQG (QWVFKHLGXQJVWUlJHU %%$: /HRSROGLQD
(*(1(.$6+*'(51$6(01XIILHOG&RXQFLO
x DQGLHLQWHUQDWLRQDOH:LVVHQVFKDIWVJHPHLQGH+LQ[WRQ*URXS/HRSROGLQD(*(51$$6
$&0*$6+*($6$&1$6(01XIILHOG&RXQFLO
'LH NU]HUHQ 7H[WH UDQJLHUHQ ]ZLVFKHQ NQDSSHQ %HULFKWHQ EHU GHQ 6DFKVWDQG 1(. 
HGXNDWLYHQ ,QIRUPDWLRQVEURVFKUHQ $&0*  XQG$GKRF6WHOOXQJQDKPHQ GLH DXFK NRQ
NUHWHUH(PSIHKOXQJHQHQWKDOWHQ '(5E(*(6RZLOOGDV$&0*0HGL]LQHULQQHQ
XQG0HGL]LQHU VRZLH +XPDQJHQHWLNHULQQHQ XQG +XPDQJHQHWLNHU PLW GHQ DNWXHOOVWHQ ,QIRUPD
WLRQHQYHUWUDXWPDFKHQGDPLWVLH LKUH3DWLHQWLQQHQXQG3DWLHQWHQHWZDEHURSWLPDOH%HKDQG
OXQJVPHWKRGHQEHVWP|JOLFKDXINOlUHQN|QQHQ'DGXUFKZLUGDXFKJHQHUHOOEHUGHQJHJHQZlUWL
JHQ6DFKVWDQGLQIRUPLHUWZHQQJOHLFKGLH%DQGEUHLWHHKHUEHJUHQ]WLVW$XFKGLHVFKZHL]HULVFKH
(WKLNNRPPLVVLRQ LQIRUPLHUWEHUGHQ6DFKVWDQGGRFKJLEWVLHDXVVHUGHPGLH LQWHUQH'LVNXV
VLRQEHUGLHXQWHUVFKLHGOLFKHQHWKLVFKHQ3RVLWLRQHQZLHGHU(VZHUGHQDEHUQXUZHQLJHGLUHNWH
(PSIHKOXQJHQDXVJHVSURFKHQ'LH(XURSHDQ*URXSRQ(WKLFVLQ6FLHQFHDQG1HZ7HFKQRORJLHV
(*(]HLJWVLFKGDJHJHQEHVWLPPWHUZDV9HUlQGHUXQJHQGHUPHQVFKOLFKHQ.HLPEDKQDQJHKW
GDVKHLVVWLKUH$EOHKQXQJZLUGGHXWOLFKDXVJHGUFNW6LHDSSHOOLHUWDQ:LVVHQVFKDIWVRZLH3ROL
WLNQLFKWYRUVFKQHOO]XKDQGHOQbKQOLFKGHU'HXWVFKH(WKLNUDW'(5'LHVHUHUZlJWGHQNQIWL
JHQ(LQVDW]YRQ*HQRPH(GLWLQJDPIUKHQPHQVFKOLFKHQ/HEHQXQG]HLFKQHWGDEHLGLH(QWZLFN
OXQJGHU]XQHKPHQGHQXPVLFKJUHLIHQGHQ$N]HSWDQ]QDFK$XFKGLH$XWRULQQHQXQG$XWRUHQ
GHV'HXWVFKHQ(WKLNUDWVVSUHFKHQVLFKIU=XUFNKDOWXQJXQGHLQJHKHQGH5HIOH[LRQGHUDXIJH
ZRUIHQHQXQGLPPHUQRFKDNWXHOOHQ)UDJHQXQG3UREOHPHDXVGLHVHKUSRLQWLHUWDXIJHOLVWHWZHU
GHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'LHHWZDV OlQJHUHQ6WHOOXQJQDKPHQ WHLOHQGLH)RUPGHU$XINOlUXQJEHUGHQJHJHQZlUWLJHQ
6DFKVWDQGGRFKZHUGHQEHUZLHJHQGNRQNUHWHUH(PSIHKOXQJHQJHJHEHQ6RJLEWGLH%HUOLQ
%UDQGHQEXUJLVFKH$NDGHPLH GHU :LVVHQVFKDIWHQ %%$:  HLQH 3UREOHPVNL]]H LQ GHU
%HJULIIHZLH©*HQRPFKLUXUJLHªXQG©.HLPEDKQLQWHUYHQWLRQªHUOlXWHUW VRZLH$QZHQGXQJVSHU
VSHNWLYHQ GHU*HQRPFKLUXUJLH LQ GHU+XPDQPHGL]LQ GLVNXWLHUWZHUGHQ'LH9HUlQGHUXQJ GHU
.HLPEDKQZLUGGDEHLEHVRQGHUVEHUFNVLFKWLJW(LQDQGHUHU6FKZHUSXQNWOLHJWDXIGHU$QDO\VH
GHUUHFKWOLFKHQ6LWXDWLRQLQ'HXWVFKODQG©(PEU\RQHQVFKXW]JHVHW]ªGLHGHQ$XWRULQQHQXQG
$XWRUHQ]XIROJHYLHOH/FNHQXQG8QVWLPPLJNHLWHQDXIZHLVH$XFKGLHVH6WHOOXQJQDKPHYHU
VWHKW VLFK DEHU HKHU DOV$QDO\VH LQ GHU ]ZDU )UDJHQ DXIJHZRUIHQ DEHU QRFK NHLQH NODUHQ
+DQGOXQJVHPSIHKOXQJHQ JHJHEHQ ZHUGHQ 'HPJHJHQEHU HUDUEHLWHW GLH +LQ[WRQ *URXS
EHUHLWVHLQHQGHWDLOOLHUWHQ©)DKUSODQªZHLOGDYRQDXVJHJDQJHQZLUGGDVV*HQRPH
(GLWLQJ IU UHSURGXNWLRQVPHGL]LQLVFKH$QZHQGXQJHQ ]ZDU DNWXHOO QLFKW ]XUHLFKHQG HQWZLFNHOW
VHLGLHVVLFKDEHUQRFKlQGHUQP|JHGDUDXIVROOHPDQYRUEHUHLWHWVHLQ$XFKGLH/HRSROGLQD
EHULFKWHWLQGHUHUVWHQ6WHOOXQJQDKPHYRQ]XQlFKVWGDUEHUZHOFKHXQYHUIlQJOLFKHQRGHU
EHGHQNOLFKHQ$QZHQGXQJHQ GHV*HQRPH(GLWLQJV H[LVWLHUHQ VLH JLEW VLFK GDEHL DXINOlUHQG
DSSHOOLHUHQGVRZLHNULWLVFK,QGHU]ZHLWHQ6WHOOXQJQDKPHDXVGHP-DKUHEHIUZRUWHQGLH
$XWRULQQHQ XQG$XWRUHQ GDQQ HLQH*HVHW]HVlQGHUXQJ XQG HLQH HUQHXWH |IIHQWOLFKH'HEDWWH
ZHLVHQ GDUEHU KLQDXV DEHU DXFK DXI ZHVHQWOLFKH 9RUDXVVHW]XQJHQ IU HLQH HWKLVFK YDOLGH
)RUVFKXQJKLQ+LHUZHUGHQDOVRZHLWHUDXVJUHLIHQGHNRQNUHWH(PSIHKOXQJHQJHJHEHQ
'LHXPIDQJUHLFKHQ6WHOOXQJQDKPHQGHU1DWLRQDO$FDGHPLHV1$6(0XQGGHV1XIILHOG&RXQ
FLOJHKHQZHLWGDUEHUKLQDXV$XFKKLHUZLUGEHUGHQ6DFKVWDQGEHULFKWHWGRFKGHWDLOOLHUWHU
XQG LPPHU ZLHGHUPLW ,QIRER[HQ RGHU 7DEHOOHQ ]X EHVWLPPWHQ7KHPHQ'LH$XWRULQQHQ XQG
$XWRUHQGHU1$6(0JHKHQ LQ LKUHU6WHOOXQJQDKPHYRQEHVWHKHQGHQ86DPHULNDQLVFKHQ5H
JHOXQG.RQWUROOV\VWHPHQE]ZYRQGHUHQ/HLVWXQJVIlKLJNHLWDXVGDVKHLVVWYRQGHU)UDJHRE
GLHVH(LQULFKWXQJHQGLH)RUVFKXQJXQG$QZHQGXQJYRQ*HQRPH(GLWLQJKLQUHLFKHQGEHUZD
FKHQ'DUDXIIROJWHLQHLPPHUVWlUNHUHWKHPDWLVFKH)RNXVVLHUXQJXPVFKOLHVVOLFKQRFKRIIHQH
QLFKWUHJXOLHUWH%HUHLFKH]XP9RUVFKHLQ]XEULQJHQXQGQHXHDGlTXDWH5HJHOXQJHQIUGLHVH
]XIRUPXOLHUHQ1$6(06II'LHVHU7H[WLVWPLWEHU6HLWHQDEHUQLFKWGHUXP
IDQJUHLFKVWHGDGLH$UEHLW GHV1XIILHOG&RXQFLO YRQ YRUQKHUHLQ LQ ]ZHL3KDVHQDXIJHWHLOW LVW
'HUHUVWH©HWKLFDOUHYLHZªVROOHLQ)XQGDPHQWIUGHQ]ZHLWHQ6FKULWWVHLQXQGHUVWH(LQVFKlW
]XQJHQOLHIHUQ(VZHUGHQDOVR]XQlFKVWHLQPDOYLHOH)UDJHQDXIJHZRUIHQXQGHVZLUGDXINRQ
]HSWXHOOHXQGGHVNULSWLYH:HLVHGLVNXWLHUWZDVGULQJHQGQRFK]XNOlUHQLVWHWZDGLH$EZlJXQJ
YRQ&KDQFHQXQG*HIDKUHQGLHPRUDOLVFKH=XOlVVLJNHLWGHV*HQRPH(GLWLQJVLQGHU+XPDQ
PHGL]LQRGHUGDV9HUWUDXHQLQGLH:LVVHQVFKDIW'LHVHUHUVWH%HULFKWEHVFKlIWLJWVLFKGHVKDOE
YRUQHKPOLFKPLW GHU%HVFKUHLEXQJGHU WHFKQLVFKHQ(QWZLFNOXQJHQ XQGGHUHQP|JOLFKHQ)RO
JHQ 6RPLW ILQGHQ VLFK NHLQH H[SOL]LWHQ (PSIHKOXQJHQ RGHU +DQGOXQJVDQZHLVXQJHQ ZREHL
GXUFKDXVHLQLJH8UWHLOHXQG6FKOXVVIROJHUXQJHQDQJHIKUWZHUGHQ'RFKHUVW LP]ZHLWHQ%H
ULFKWZHUGHQQRUPDWLYHHYDOXDWLYHXQGSUlVNULSWLYH)UDJHQ LQ%H]XJDXIHLQHQRGHUPHKUHUH
JHQDXHUGHILQLHUWH%HUHLFKHHLQJHKHQGGLVNXWLHUW1XIILHOG&RXQFLORQ%LRHWKLFV6
'D GLH 6WHOOXQJQDKPHQ GHV 1XIILHOG &RXQFLO DXIJUXQG YRQ 8PIDQJ XQG 'HWDLOUHLFKWXP HLQH
KHUDXVUDJHQGH6WHOOXQJHLQQHKPHQVROOHQNXU]QRFKGLH+LQWHUJUQGHKLQVLFKWOLFKGHUDNWXHOOV
WHQ6WHOOXQJQDKPH]XP7KHPD*HQRPH(GLWLQJLQGHU+XPDQPHGL]LQGDUJHVWHOOWZHUGHQ'LH

©5RDGPDSª
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

GDPLWYHUEXQGHQH$UEHLWEHJDQQDOVHLQ+LQWHUJUXQGSDSLHU]X*HQRPH(GLWLQJHUDUEHLWHW
ZXUGH ,P $SULO  IROJWH HLQ :RUNVKRS PLW VRQGLHUHQGHU )XQNWLRQ 'HU 1XIILHOG &RXQFLO
VFKOXJDQVFKOLHVVHQGYRUHLQ$UEHLWVSURJUDPPLQYHUVFKLHGHQHQ3KDVHQGXUFK]XIKUHQZDV
YRQGHQ$XWRULQQHQXQG$XWRUHQ VHOEVW DOVXQJHZ|KQOLFKEHVFKULHEHQZLUG'LHHUVWH3KDVH
UHVXOWLHUWHLPHUVWHQ%HULFKW1XIILHOG&RXQFLORQ%LRHWKLFVGLHGDUDXIKLQDQJHEURFKHQH
]ZHLWH3KDVHVROONRQ]HQWULHUWHUHDQZHQGXQJVRULHQWLHUWH%HULFKWHKHUYRUEULQJHQ'HU1XIILHOG
&RXQFLORULHQWLHUWVLFKLQVHLQHU$UEHLWDQGHU0D[LPHEHLGHU5HDOLWlW]XEHJLQQHQ©VWDUWZLWK
UHDOLW\ª1XIILHOG&RXQFLORQ%LRHWKLFV6GDVKHLVVWHVVROOHUVWHQVGDVWHFKQLVFKH
3RWHQ]LDOGXUFKOHXFKWHWZHUGHQ]ZHLWHQVVROOHQGLHQlFKVWHQXQGZDKUVFKHLQOLFKVWHQ$QZHQ
GXQJVIlOOH LGHQWLIL]LHUWZHUGHQXQGGULWWHQVVROOGLH.RPSOH[LWlWGHU%H]LHKXQJ]ZLVFKHQHLQHU
WHFKQLVFKHQ,QQRYDWLRQXQGGHPYLHOIlOWLJHQ.RQWH[WLQQHUKDOEGHVVHQGLHVHVLFKHQWZLFNHOWLQ
GHQ%OLFNJHQRPPHQZHUGHQ
'HU ]ZHLWH %HULFKW 1XIILHOG &RXQFLO RQ %LRHWKLFV  LVW GHU DNWXHOOVWH GLHVHU 3KDVH
%HULFKWH =XHUVWZLUG HLQH%HVFKUHLEXQJGHU ©/DQGVFKDIWª ©ODQGVFDSHª JHJHEHQ GDV KHLVVW
GHVJHJHQZlUWLJHQ6WDQGVGHU)RUVFKXQJXQGGHUGDPLW ]XVDPPHQKlQJHQGHQ0|JOLFKNHLWHQ
'DUDXI IROJW GLH%HVFKUHLEXQJ GHV ]X HUZDUWHQGHQ+RUL]RQWV GDV KHLVVW HVZHUGHQP|JOLFKH
NRQNUHWH$QZHQGXQJVIlOOHXQG(LQIOXVVIDNWRUHQLQ%H]XJDXIGLHDXIJHZRUIHQHQ)UDJHQEHVSUR
FKHQVRZLHGLH)UDJHQREXQGZLHGLHQHXHQ7HFKQRORJLHQHLQJHVHW]WZHUGHQN|QQWHQ(VZHU
GHQKLHUDXFKVR]LDOHXQGPRUDOLVFKH1RUPHQE]ZGLHJHVHOOVFKDIWOLFKHXQGSULQ]LSLHOOH$N]HSWD
ELOLWlWGHUQHXHQ7HFKQRORJLHQGLVNXWLHUW,PGULWWHQ.DSLWHOZHUGHQGDQQHWKLVFKHhEHUOHJXQJHQ
DQJHVWHOOWGLHDXFK]ZHL3ULQ]LSLHQHQWKDOWHQHQWVSUHFKHQGGHUHUDOOH(QWVFKHLGXQJHQJHWURIIHQ
ZHUGHQ VROOHQ:RKOHUJHKHQHLQHUVHLWV XQG VR]LDOH*HUHFKWLJNHLW E]Z6ROLGDULWlW DQGHUHUVHLWV
'LH.RQNOXVLRQHQGLHVHV.DSLWHOVZHUGHQ LQGDV YLHUWH.DSLWHO ©*RYHUQDQFHª DXIJHQRPPHQ
+LHU ZLUG YHUVXFKW GLH )UDJH ]X EHDQWZRUWHQ ZLH GLH 3ULQ]LSLHQ GLH MHZHLOLJH$QZHQGXQJ GHU
QHXHQ7HFKQRORJLHDQOHLWHQN|QQHQ$P(QGHGHV%HULFKWHVZHUGHQGLHHUDUEHLWHWHQ6FKOXVVIRO
JHUXQJHQXQG(PSIHKOXQJHQQRFKHLQPDO]XVDPPHQJHIDVVW,QWHUHVVDQWDQGHU$UEHLWGHV1XI
ILHOG &RXQFLO LVW GDV $UJXPHQW GHU ©7ULDJHª )U GLH ZHLWHU JHKHQGH 'LVNXVVLRQ ZHUGHQ GLH
$QZHQGXQJVIHOGHU GHV *HQRPH (GLWLQJV KLQVLFKWOLFK LKUHU JHVHOOVFKDIWOLFKHQ XQG PRUDOLVFKHQ
5HOHYDQ]LQGUHL.DWHJRULHQHLQJHWHLOWGULQJHQG]XEHKDQGHOQLQQDKHU=XNXQIW]XEHKDQ
GHOQXQGVFKOLHVVOLFKLP%OLFN]XEHKDOWHQ1XIILHOG&RXQFLORQ%LRHWKLFV6±
 %HJULIIHXQG8QWHUVFKHLGXQJHQLQGHQ6WHOOXQJQDKPHQ
,QZHOFKHQ%HJULIIHQEHUHLQHQ*HJHQVWDQGVEHUHLFKJHVSURFKHQZLUGLVWYRQHWKLVFKHU5HOH
YDQ]'HQQLQZHOFKHQ%HJULIIHQEHUHLQHQ*HJHQVWDQGJHVSURFKHQXQGZLHHULQHLQHPEH
JULIIOLFKHQ5DKPHQJHVWHOOWZLUG OHJWJHZLVVH'HXWXQJHQXQG:HUWXQJHQQDKH'DVJLOWDXFK
IUGHQ%HJULII*HQRPH(GLWLQJGHP QRFKNHLQGHXWVFKVSUDFKLJHU%HJULII HQWVSULFKW$QJH
VLFKWV GHU HWKLVFKHQ5HOHYDQ] YRQ YHUZHQGHWHQ%HJULIIHQ JDOW XQVHU$XJHQPHUN GLHVHQ XQG
GHUHQ3UREOHPDWLVLHUXQJHQZLH VLHEHLVSLHOVZHLVH LQGHQXPIDVVHQGHQ6WHOOXQJQDKPHQGHV
1XIILHOG&RXQFLOXQGGHU1DWLRQDO$FDGHPLHV DEHUDXFKDQGHUHQGH]LGLHUWEHVSURFKHQZHU
GHQ
:DVIUGLHYHUZHQGHWHQ%HJULIIHJLOWVSLHOWXPVRPHKU IUGLH8QWHUVFKHLGXQJHQHLQH5ROOH
GLH VLFK LQ GHQ 6WHOOXQJQDKPHQ LP %HVRQGHUHQ XQG GHU HWKLVFKHQ 'HEDWWH LP$OOJHPHLQHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

HWDEOLHUW KDEHQ 8QWHUVFKHLGXQJHQ ZLH MHQH ]ZLVFKHQ *UXQGODJHQ XQG WUDQVODWLRQDOHU )RU
VFKXQJRGHU7KHUDSLH XQG(QKDQFHPHQW XQG3UlYHQWLRQ HU|IIQHQ GLH0|JOLFKNHLWZLFKWLJHU
'LIIHUHQ]LHUXQJLQGHU%HZHUWXQJYRQ*HQRPH(GLWLQJ=XJOHLFKVWUXNWXULHUHQVLHGLH'HEDWWH
ZHUGHQPHKURGHUZHQLJHU VWDUNJHPDFKWRGHUDXFKNULWLVFK LQIUDJHJHVWHOOW'DYLHOHGLHVHU
8QWHUVFKHLGXQJHQVLFKTXHUGXUFKGLH6WHOOXQJQDKPHQKLQGXUFK]LHKHQJLOWXQVHU)RNXVGHP
%HQHQQHQGLHVHU8QWHUVFKHLGXQJHQXQGLKUHUGLIIHUHQ]LHUWHQ'DUVWHOOXQJ
(LQ EHVRQGHUHU 6FKZHUSXQNW XQVHUHU$QDO\VH ELOGHWH GLH YHUEUHLWHWH )RUGHUXQJ QDFK HLQHP
0RUDWRULXP=XPHLQHQNDQQHLQ0RUDWRULXPHLQ,QVWUXPHQWVHLQ=HLW]XJHZLQQHQXQGLQHLQHU
VWULWWLJHQ6LWXDWLRQHLQHQ.RQVHQVKHU]XVWHOOHQ]XPDQGHUHQ]HLJWDEHUGLH$QDO\VHGDVVGLH
([WHQVLRQXQG ,QWHQVLRQHLQHV0RUDWRULXPVVHKUXQWHUVFKLHGOLFKDXVIDOOHQN|QQHQ)RUGHUXQ
JHQQDFKHLQHP0RUDWRULXPN|QQHQ LPSOL]LWRGHUH[SOL]LWVHLQVLHXPIDVVHQXQWHUVFKLHGOLFKH
$QZHQGXQJHQXQG LKUH ]HLWOLFKH%HJUHQ]XQJ LVW YHUVFKLHGHQ1HEHQGHU)UDJHZHOFKH)RU
PHQGHV0RUDWRULXPV ]XXQWHUVFKHLGHQ VLQG JLOW HV DXFK ]X NOlUHQZLH HLQ0RUDWRULXPHLQ
HWKLVFKHV3UREOHP©O|VWªXQGZDVGDPLWQRUPDWLYJHZRQQHQZLUG
 'HU%HJULII*HQRPH(GLWLQJ
'LH%%$:IDVVWGLHQHXHQ9HUIDKUHQGHUSDVVJHQDXHQ9HUlQGHUXQJYRQ*HQRPHQLQOHEHQGL
JHQ=HOOHQXQWHUGHP2EHUEHJULII©*HQRPFKLUXUJLHª'LHVHQHXHQ9HUIDKUHQVROOHQHVHUP|J
OLFKHQ©GLHLQGHU'1$GHV*HQRPVNRGLHUWHQ(UEDQODJHQLQPHQVFKOLFKHQ=HOOHQ*HZHEHQ
RGHU LP JHVDPWHQPHQVFKOLFKHQ2UJDQLVPXVPLW ELVKHU QRFK QLFKW HUUHLFKWHU 7UHIIVLFKHUKHLW
XQG3Ul]LVLRQJH]LHOWXQGGDXHUKDIW]XYHUlQGHUQ'D]XJHK|UHQ0HWKRGHQGLHZLVVHQVFKDIW
OLFKDOV½JHQHHGLWLQJ¾EH]HLFKQHWZHUGHQª%%$:61DFKGHPVLFKGDV*HQRPDQ
HLQHU JHQDX EHVWLPPEDUHQ 6WHOOH JH]LHOW EHDUEHLWHQ OlVVW OLHJW GHQ$XWRULQQHQ XQG$XWRUHQ
]XIROJH ©GLH $QDORJLH ]XU UHGDNWLRQHOOHQ .RUUHNWXU HLQHV 7H[WHV YRU VHLQHU 'UXFNOHJXQJª
GXUFKDXVQDKHHEG6
$XFK GLH1DWLRQDO$FDGHPLHV EHYRU]XJHQ GHQ LKUHU$QVLFKW QDFK DNNXUDWHUHQ%HJULII*HQR
PH(GLWLQJ'LHVHUVHLJHJHQEHUGHP*HQH(GLWLQJDXFKGHVKDOE]XWUHIIHQGHUZHLOGDPLWGLH
9HUlQGHUXQJ JH]LHOWHU 6HTXHQ]HQ PLWHLQJHVFKORVVHQ ZHUGH GLH QLFKW 7HLO HLQHV *HQV VHLQ
PVVHQVRQGHUQEHLVSLHOVZHLVH7HLOGHU*HQH[SUHVVLRQVHLQN|QQHQ1$6(06
'HU1XIILHOG&RXQFLOGLIIHUHQ]LHUWJHQDXVR]ZLVFKHQ*HQRPH(GLWLQJXQG*HQH(GLWLQJ(VZLUG
DXFKKLHUGDVHUVWHUH.RQ]HSWEHYRU]XJWZHLOVLFKGLH(GLWLHUXQJQLFKWDXI*HQHEHVFKUlQNHQ
OlVVW1XIILHOG&RXQFLORQ%LRHWKLFV6$XFKGHP1XIILHOG&RXQFLO]XIROJHVROOWH*H
QRPH(GLWLQJDOVRQLFKWGDUDXIUHGX]LHUWZHUGHQGDVVQXU*HQHPRGLIL]LHUWZHUGHQVRQGHUQHV
VROOWHQGDUEHUKLQDXVDXFKDQGHUH(IIHNWHVROFKHU(LQJULIIHHUIDVVWZHUGHQN|QQHQ'DVVLQG
HWZDHSLJHQHWLVFKH9HUlQGHUXQJHQ9HUlQGHUXQJHQGHUUHJXODWRULVFKHQ6HTXHQ]HQRGHU$XV
ZLUNXQJHQ DXI RUJDQLVPXVEHUJUHLIHQGH )XQNWLRQHQ GHV *HQRPV 1XIILHOG &RXQFLO RQ %LR
HWKLFV6$QJHVLFKWVGHUWHUPLQRORJLVFKHQ9LHOIDOWLQGHU'LVNXVVLRQUXQGXP*HQRPH
(GLWLQJEHYRU]XJHQHVGLH$XWRULQQHQXQG$XWRUHQDXVVHUGHPYRQ©YHUHUEEDUHQJHQHWLVFKHQ
(LQJULIIHQª]XVSUHFKHQ©KHULWDEOHJHQRPHHGLWLQJLQWHUYHQWLRQVªXQGQLFKWHWZDYRQ©.HLP
EDKQHLQJULIIHQª ©JHUP OLQH JHQRPH HGLWLQJª 1XIILHOG &RXQFLO RQ %LRHWKLFV  6  (V
ZLUG ]XGHP GLH 8QWHUVFKHLGXQJ ]ZLVFKHQ (GLWLQJ XQG (QJLQHHULQJ GLVNXWLHUW 'LH 0HWDSKHU
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(GLWLQJZLUGDOV WHFKQLVFKNRUUHNWLYRGHUYHUEHVVHUQGYHUVWDQGHQXQG LPSOL]LHUWHLQHQ(GLWRU
*HJHQEHU(QJLQHHULQJZLUGGHU%HJULIIGHV(GLWLQJVEHUGLHVDOVSUl]LVHUXQGZHQLJHUYRUEH
ODVWHWHLQJHVFKlW]W
©:KHWKHU LQWHQWLRQDOO\RUQRW WKH ½HGLWLQJ¾PHWDSKRUGLVWLQJXLVKHV WKHDSSURDFK IURP
OHVV½SUHFLVH¾IRUPVRIJHQHWLF½HQJLQHHULQJ¾DQGVLPXOWDQHRXVO\GLVWDQFHVLWIURPWKHLU
DVVRFLDWHGFRQQRWDWLRQVLQFOXGLQJWKHUDQJHRISXEOLFUHVSRQVHVWKDWWKHVHWHUPVW\SL
FDOO\H[FLWHª1XIILHOG&RXQFLORQ%LRHWKLFV6
'HU1XIILHOG&RXQFLO]HLJWVLFKDXFKGDUDQLQWHUHVVLHUWLQZLHIHUQ)UDJHQ]X*HQRPH(GLWLQJLQ
UHSURGXNWLRQVPHGL]LQLVFKHQ .RQWH[WHQ JHUDKPW ZHUGHQ (V PDFKH QlPOLFK HLQHQ HQWVFKHL
GHQGHQ8QWHUVFKLHGREOHEHQGH0HQVFKHQDXIJUXQGHLQHVEHVWLPPWHQNOLQLVFKGLDJQRVWL]LHU
WHQ=XVWDQGVEHKDQGHOWZHUGHQRGHUREHVXPJHQHWLVFKH,QWHUYHQWLRQHQLPUHSURGXNWLRQVPH
GL]LQLVFKHQ.RQWH[WJHKW6RZLUG*HQRPH(GLWLQJDP0HQVFKHQLQGHU5HSURGXNWLRQVPHGL]LQ
DOVHWZDVJUXQGVlW]OLFKDQGHUHVJHVHKHQDOVHWZDGLHVRPDWLVFKH*HQWKHUDSLHZHVKDOEGLH
EHLGHQ%HUHLFKHJHWUHQQWYRQHLQDQGHUEHKDQGHOWZHUGHQ1XIILHOG&RXQFLORQ%LRHWKLFV
66FKOLHVVOLFKZLUGPLWGHP9HUZHLVGDVVGDV+XPDQJHQRPHLQHEORVVH©)LNWLRQªVHL
DXIGLHVWHWLJHHYROXWLRQVEHGLQJWH9HUlQGHUXQJGHVPHQVFKOLFKHQ*HQRPVKLQJHZLHVHQ1XI
ILHOG&RXQFLORQ%LRHWKLFV6
 %LRORJLVFKH*UXQGEHJULIIH6RPDWLVFKHXQG.HLPEDKQHEHQH(PEU\RXQG)|WXV
'LH%%$:GLVNXWLHUWGLHZLFKWLJVWHQ$UJXPHQWHIUXQGZLGHUHLQHPHGL]LQLVFKRGHUQLFKWPHGL
]LQLVFKPRWLYLHUWH.HLPEDKQLQWHUYHQWLRQEHLP0HQVFKHQ'HVKDOEOLHJWLQLKUHU6WHOOXQJQDKPH
DXI GHQGDPLW YHUEXQGHQHQ%HJULIIHQXQG9HUIDKUHQ .HLPEDKQ]HOOH.HLPEDKQYHUlQGHUXQJ
EHVRQGHUHV$XJHQPHUN6RVHLHQHWZDunbeabsichtigteYRQbeabsichtigten.HLPEDKQYHUlQ
GHUXQJHQ]XXQWHUVFKHLGHQ%%$:6
$XFK GDV$&0* XQWHUVFKHLGHW ]ZLVFKHQ JHQHWLVFKHQ (LQJULIIHQ DXI VRPDWLVFKHU (EHQH PLW
GHP=LHOGHU:LHGHUKHUVWHOOXQJYRQ*HZHEHDUWHQXQG(LQJULIIHQGLHGDV*HQRPHLQHV(PEU\
RVPRGLIL]LHUHQPLWGHP=LHOVRZRKOGDV,QGLYLGXXP]XEHKDQGHOQDOVDXFKGLH9DULDQWHYRQ
GHU.HLPEDKQ]HOOOLQLH]XHQWIHUQHQ$&0*6DbKQOLFKJHKWGLH$6+*YRULQGHP
VLH]ZLVFKHQVRPDWLVFKHQXQG.HLP]HOOHQHLQHUVHLWVXQG]ZLVFKHQ(PEU\RXQGUHSURGXNWLYHQ
=HOOHQDQGHUHUVHLWVXQWHUVFKHLGHW$6+*6$XFKGDV($6$&XQWHUVFKHLGHW]ZL
VFKHQVRPDWLVFKHQXQG.HLP]HOOHQ($6$&6I
'LH+LQ[WRQ*URXSEHIDVVWVLFKHEHQIDOOVLQVEHVRQGHUHPLWGLHVHQ%HJULIIHQGDJHUDGHGLHP|J
OLFKH0RGLILNDWLRQGHUPHQVFKOLFKHQ.HLPEDKQIUJURVVH%HGHQNHQVRUJH+LQ[WRQ*URXS
6 'DEHLZLUG ]ZLVFKHQ GUHL .DWHJRULHQPHQVFKOLFKHU(PEU\RQHQ IU GLH*HQRPH(GLWLQJ
)RUVFKXQJ XQWHUVFKLHGHQ DXV ,QYLWUR)HUWLOLVDWLRQHQ ,9) EULJ JHEOLHEHQH QLFKW OHEHQVIlKLJH
(PEU\RQHQDXV,9)EULJJHEOLHEHQHOHEHQVIlKLJH(PEU\RQHQXQGDEVLFKWOLFKIUGLH)RUVFKXQJ

©,QIDFWDVPDQ\FRPPHQWDWRUVKDYHSRLQWHGRXWWKHQRWLRQRIWKH½KXPDQJHQRPH¾LVELRORJLFDOO\LQFRKHUHQWWKH
LGHDWKDWWKHUHLVDVWDEOHSRRORIJHQHWLFYDULDWLRQVWKDWFDQEHFKDUDFWHULVHGDV½WKHKXPDQJHQRPH¾LVDILFWLRQDQG
ZRXOGSUHFOXGHDOOIXUWKHUHYROXWLRQª1XIILHOG&RXQFLORQ%LRHWKLFV6
)UHLQHZHLWHUH(UOlXWHUXQJGHU.HLPEDKQVLHKH/DQJXQG*ULHVVOHUXQG.DSLWHOLQGLHVHP%DQGLQVEHVRQGHUH
,QIRER[6HLWH
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  *HQRPH(GLWLQJ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
HU]HXJWH(PEU\RQHQ+LQ[WRQ*URXS6I'LH)UDJHZHOFKHQPRUDOLVFKHQ6WDWXVHLQ
(PEU\RKDEHEOHLEWIUGLH$XWRULQQHQXQG$XWRUHQOHW]WOLFKDEHUXQEHDQWZRUWEDU©>7@KRXJKZH
GLVFXVVHGPDQ\FULWLFDOHWKLFDOLVVXHVVXFKDVWKHPRUDOVWDWXVRIWKHHPEU\RZHGLGQRWDWWHPSW
WR FRPH WR FRQVHQVXV RQ WKRVH WKDWZH EHOLHYH DUH XQUHVROYDEOH RXWVLGH RI SDUWLFXODU FXOWXUDO
FRQWH[WVª+LQ[WRQ*URXS6'LHVHU9HUZHLVDXIGLH8QHQWVFKHLGEDUNHLWJHZLVVHUHWKL
VFKHU$VSHNWHDXVVHUKDOEYRQEHVWLPPWHQNXOWXUHOOHQ.RQWH[WHQZLUIW VHLQHUVHLWVHLQLJHK|FKVW
SUREOHPDWLVFKH)UDJHQ DXI HWZD GLH )UDJH QDFK GHQ.ULWHULHQ IU GLH ,GHQWLILNDWLRQ MHQHU HWKL
VFKHQ7KHPHQGLHXQHQWVFKHLGEDUVHLQVROOHQRGHUGLH)UDJHZHOFKH.RQWH[WHDOV©NXOWXUHOOª
YHUVWDQGHQ]XZHUGHQKDEHQ,QGLHVHP=XVDPPHQKDQJYHUZHLVWGLH+LQ[WRQ*URXSDXIGLH
7DJH5HJHOZLHVLHHWZDLQ*URVVEULWDQQLHQ6FKZHGHQXQG)UDQNUHLFKJLOW'LHVH5HJHOJLEWGLH
=HLWVSDQQHDQ LQQHUKDOEGHUHU LQWDNWHPHQVFKOLFKH(PEU\RQHQ in vitroNXOWLYLHUWZHUGHQGUIHQ
YJOHEG6)Q'LHHWKLVFKHZLVVHQVFKDIWOLFKHXQGUHJXODWRULVFKH$UEHLWGLH]XWXQVHL
ULFKWHWVLFKMHGHQIDOOVDXIGLHIROJHQGHQ$QZHQGXQJVIlOOHGLHHV]X LGHQWLIL]LHUHQXQGJHQDX]X
XQWHUVXFKHQJHOWHGLHin vitroXQGin vivo.HLP]HOOHQPRGLILNDWLRQGLHin vitroXQGin vivo(PEU\R
QHQPRGLILNDWLRQVRZLHGLHin vivo)|WHQPRGLILNDWLRQHEG6
,Q%H]XJDXIGLH'HILQLWLRQGHVVHQZDVHLQ(PEU\RVHLVLQGGLHEHLGHQ6WHOOXQJQDKPHQGHU
/HRSROGLQDYRQEHVRQGHUHP,QWHUHVVH,P9HUJOHLFK]XUHUVWHQ$QDO\VHDXVGHP-DKUH
LQGHUGLH9HUHLQKHLWOLFKXQJYRQ%HJULIIHQZLH(PEU\RRGHU.HLPEDKQ]HOOHJHIRUGHUWZLUGZHLO
GLHVHLQGHUZLVVHQVFKDIWOLFKHQ&RPPXQLW\XQGELVKLQ]XU5HFKWVSUHFKXQJWHLOVPLWUHFKWXQ
WHUVFKLHGOLFKHU%HGHXWXQJYHUZHQGHWZUGHQZHUGHQLQGHP]ZHL-DKUHVSlWHUIROJHQGHQ7H[W
EHVWLPPWH%HJULIIVGHILQLWLRQHQEHUQRPPHQE]ZJHJHEHQ'LH%HVWLPPXQJGHV%HJULIIV(P
EU\RIROJWGDEHLGHPGHXWVFKHQ(PEU\RQHQVFKXW]JHVHW]
©$OV(PEU\RLP6LQQHGLHVHV*HVHW]HVJLOWEHUHLWVGLHEHIUXFKWHWHHQWZLFNOXQJVIlKLJH
PHQVFKOLFKH(L]HOOHYRP=HLWSXQNWGHU.HUQYHUVFKPHO]XQJDQIHUQHUMHGHHLQHP(P
EU\RHQWQRPPHQHWRWLSRWHQWH=HOOHGLHVLFKEHL9RUOLHJHQGHUGDIUHUIRUGHUOLFKHQZHL
WHUHQ9RUDXVVHW]XQJHQ]XWHLOHQXQG]XHLQHP,QGLYLGXXP]XHQWZLFNHOQYHUPDJª1D
WLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQD6)Q
(VZHUGHQDXVVHUGHP©YHUZDLVWHª(PEU\RQHQGLVNXWLHUW©'DEHLKDQGHOWHVVLFKXP(PEU\R
QHQGLH IU)RUWSIODQ]XQJV]ZHFNHHU]HXJWZXUGHQYRQGHQ6SHQGHUQKLHUIUDEHUHQGJOWLJ
QLFKWPHKUYHUZHQGHWZHUGHQXQGGLHNHLQH UHDOH/HEHQVFKDQFHKDEHQª HEG6.HLP
EDKQ]HOOHQVLQGODXW/HRSROGLQDVFKOLHVVOLFKDOOH=HOOHQ©GLHLQHLQHUGLUHNWHQ(QWZLFNOXQJVOLQLH
YRQGHUEHIUXFKWHWHQ(L]HOOHEHUGLHHPEU\RQDOHQ I|WDOHQXQGDGXOWHQ*RQDGHQELV]XGHQ
EHIUXFKWXQJVIlKLJHQ(LXQG6DPHQ]HOOHQVWHKHQªHEG6)Q
,QGLHVHP=XVDPPHQKDQJXQWHUVFKHLGHWGHU1XIILHOG&RXQFLO]ZLVFKHQ%HJULIIHQDXIPROHNXOD
UHU (EHQH HLQHUVHLWV XQG%HJULIIHQ DXI |IIHQWOLFK EHREDFKWEDUHU (EHQH ©SXEOLFO\ REVHUYDEOH
OHYHOª1XIILHOG&RXQFLORQ%LRHWKLFV6DQGHUHUVHLWV6RZHUGHQDXIGHUHUVWHQ(EHQH
VRPDWLVFKH(LQJULIIHYRQ.HLPEDKQHLQJULIIHQDEJHJUHQ]WVRZLHJHQHWLVFKHYRQHSLJHQHWLVFKHQ
9HUlQGHUXQJHQXQWHUVFKLHGHQXPGDGXUFKPRUDOLVFKVLJQLILNDQWH8QWHUVFKHLGXQJHQYRUGHP
+LQWHUJUXQGQHXHUZLVVHQVFKDIWOLFKHU6DFKVWlQGH]XSUIHQ©VRWKDWWKH\FDQSURYLGHDVXIIL
FLHQW OHYHO RI OHJDO DQG PRUDO FHUWDLQW\ª 1XIILHOG &RXQFLO RQ %LRHWKLFV  6  'LH
JHQDXH8QWHUVFKHLGXQJ]ZLVFKHQ.HLPEDKQXQGVRPDWLVFKHQ=HOOHQVHLLQ%H]XJDXIGLHDQ
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VWHKHQGH QRUPDWLYH $UEHLW EHGHXWVDP XQG MHQH ]ZLVFKHQ JHQHWLVFKHQ XQG HSLJHQHWLVFKHQ
9HUlQGHUXQJHQKlQJHPLWGHP3RWHQ]LDOGHU5HYHUVLELOLWlWYRQ(LQJULIIHQXQGGHUSHUV|QOLFKHQ
,GHQWLWlWGHU%HWURIIHQHQ]XVDPPHQHEG'HUZHLWHUH%HJULIIGHUJHQHWLVFKHQ©$XVVWDWWXQJª
HLQHV/HEHZHVHQV©HQGRZPHQWª1XIILHOG&RXQFLORQ%LRHWKLFV6VROOEHVFKUHLEHQ
ZDVMHGHU2UJDQLVPXVYRQVHLQHQELRORJLVFKHQ9RUIDKUHQHUEW$XVVHUGHPZLUGGHU%HJULIIGHU
JHQHWLVFKHQ9DULDWLRQJHJHQEHU0XWDWLRQRGHU'HIHNWEHYRU]XJWZHQQJOHLFKDOOHGLHVH%H
JULIIHLQUHOHYDQWHQ)RUVFKXQJVDUEHLWHQZHLWHUKLQ9HUZHQGXQJILQGHQHEG
$XI GHU ]ZHLWHQ |IIHQWOLFK EHREDFKWEDUHQ(EHQHZLUG YHUVXFKW HKHU YRQ&KDUDNWHULVWLND DOV
YRQ (LJHQVFKDIWHQ RGHU %HVRQGHUKHLWHQ ]X VSUHFKHQ ©FKDUDFWHULVWLFVª DQVWDWW ©WUDLWVª RGHU
©IHDWXUHVªHEG6:RHVXPGHQ6WDWXVGHU9HUN|USHUXQJ©HPERGLPHQWªJHKWZLUGYRQ
=XVWlQGHQ JHVSURFKHQ ©FRQGLWLRQVª HEG'DV VFKOLHVVW DXFK JHQHWLVFKH.UDQNKHLWHQ XQG
%HKLQGHUXQJHQE]Z6W|UXQJHQHLQ ©GLVDELOLWLHVª©GLVRUGHUVªHEGYJODXFKHEG6
'HU(PEU\RZLUGYRQGHQ$XWRULQQHQXQG$XWRUHQZLHIROJWGHILQLHUW©>$Q@HQWLW\GXULQJDSKDVH
RIGHYHORSPHQWLPPHGLDWHO\IROORZLQJIHUWLOLVDWLRQXSWRWKHIRUPDWLRQRIDIHWXVWDNHQE\VRPH
WR LQLWLDWH aZHHNV DIWHU IHUWLOLVDWLRQ LQ KXPDQVª HEG 6  'HU7HUPLQXV 3UlHPEU\R
SUHHPEU\RZHOFKHULQGHUDNDGHPLVFKHQ'HEDWWHLPYHUJDQJHQHQ-DKUKXQGHUWLP9HUHLQLJ
WHQ.|QLJUHLFKHLQH5ROOHIUGLH1RUPILQGXQJXQG5HJXODWLRQJHVSLHOWKDWZLUGZHGHUGLVNXWLHUW
QRFKDXIJHJULIIHQ
6FKOLHVVOLFKZHLVHQGLH$XWRULQQHQXQG$XWRUHQGHV1XIILHOG&RXQFLOGDUDXIKLQGDVVVLFKHLQH
QHXH:LVVHQVHEHQHXQGGDPLWHLQHELVKHUXQEHNDQQWH©HSLVWHPLVFKH3RVLWLRQªGHU,QGLYLGXHQ
HU|IIQHWHLQH©XQSUHFHGHQWHG½HSLVWHPLFSRVLWLRQ¾ªHEG6ZRPLWDXFKQHXH)RUPHQGHU
9HUDQWZRUWOLFKNHLW HLQKHUJHKHQ 'LHVHV QHXDUWLJH :DKUVFKHLQOLFKNHLWV:LVVHQ DXIVHLWHQ GHU
,QGLYLGXHQ IKUW ]X GHU 1RWZHQGLJNHLW VLFK IU RGHU JHJHQ QHX YHUIJEDUH ELRPHGL]LQLVFKH
(LQJULIIH]XHQWVFKHLGHQ©>7@KHFRQWH[WRIJHQHWLFNQRZOHGJHDQGWHFKQRORJ\FRQIURQWVSURV
SHFWLYHSDUHQWVZLWKQHZRSSRUWXQLWLHVEXWDOVRQHZGLPHQVLRQVRIUHVSRQVLELOLW\IRUDFWLQJRU
QRWDFWLQJªHEG6
,QGLHVHP=XVDPPHQKDQJZHUGHQGLHIROJHQGHQ]ZHL7HFKQLNHQXQWHUVFKLHGHQ]XPHLQHQVH
OHNWLYH 7HFKQLNHQ LP =XVDPPHQKDQJ PLW 3UlLPSODQWDWLRQVGLDJQRVWLN XQG 3UlQDWDOGLDJQRVWLN
HEG6 IHWSDVVLPYJO]XU&KDUDNWHULVWLNDHEG6 IXQG]XP*HVFKOHFKWHEG
6  ]XP DQGHUHQPRGLIL]LHUHQGH 7HFKQLNHQ GDV KHLVVW GLH 0RGLILNDWLRQ YRQ (PEU\RQHQ
RGHU=HOOHQYJO]XU0RGLILNDWLRQGHUJHQHWLVFKHQ([SUHVVLRQHEG6±XQG]XJHQHWLVFK
PRGLIL]LHUWHQ2UJDQLVPHQHEG6
 (LQHUVWHUhEHUEOLFNEHUGLHKXPDQPHGL]LQLVFKHQ$QZHQGXQJHQYRQ*HQRPH
(GLWLQJ)RUVFKXQJVRPDWLVFKH*HQWKHUDSLH.HLPEDKQHLQJULIIHXQG(QKDQFH
PHQW
,Q%H]XJDXIGLHP|JOLFKHQ$QZHQGXQJHQXQGGLH1W]OLFKNHLWGHUQHXHQJHQPRGLIL]LHUHQGHQ
7HFKQRORJLH XQWHUVFKHLGHQ GLH$XWRULQQHQ XQG$XWRUHQ GHU +LQ[WRQ *URXS ]ZLVFKHQ*UXQG
ODJHQIRUVFKXQJ VRPDWLVFKHU *HQWKHUDSLH XQG NOLQLVFKHQ .HLPEDKQHLQJULIIHQ ]X UHSURGXN
WLRQVPHGL]LQLVFKHQ=ZHFNHQ/HW]WHUHVFKOLHVVHQQLFKWQXUGLH9HUlQGHUXQJGHUPHQVFKOLFKHQ
.HLPEDKQHLQ QDFKGHPGLH%HIUXFKWXQJ VWDWWJHIXQGHQKDW VRQGHUQDXFKGDV(GLWLHUHQ YRQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

IUKHQ(PEU\RQHQLP]HLWOLFKHQ8PIHOGGHU%HIUXFKWXQJPLWGHP=LHOHLQHU6FKZDQJHUVFKDIW
'LHVH(LQJULIIHZHUGHQDEHUDOVQRFKQLFKWHQWZLFNHOWJHQXJDQJHVHKHQDOVGDVVVLHEHUHLWV
]XP(LQVDW]NRPPHQN|QQWHQ+LQ[WRQ*URXS6
$XFK GLH 1DWLRQDO$FDGHPLHV VSUHFKHQ YRQ GLHVHQ GUHL$QZHQGXQJVIHOGHUQ GDV KHLVVW /D
ERUXQWHUVXFKXQJHQ VRPDWLVFKHU=HOOHQ VRZLH GLH(UIRUVFKXQJ YRQPHQVFKOLFKHQ.HLP]HOOHQ
*DPHWHQXQG IUKHQ(PEU\RQHQRKQHHUEOLFKH)ROJHQGLH$QZHQGXQJYRQ*HQRPH(GLWLQJ
IU VRPDWLVFKH*HQWKHUDSLHHLQVFKOLHVVOLFKGHU7KHUDSLHYRQ)|WHQXQGGHU(LQVDW]YRQ*H
QRPH(GLWLQJDQPHQVFKOLFKHQ.HLP]HOOHQ]XSRWHQ]LHOOHQ)RUVFKXQJVYRUKDEHQXQGNOLQLVFKHQ
JHQWKHUDSHXWLVFKHQ$QZHQGXQJHQLQGHU+XPDQPHGL]LQ1$6(06I6LHHUZlK
QHQDEHUQRFKHLQ YLHUWHV$QZHQGXQJVIHOG GDV(LQJULIIH ]XP=ZHFNGHV(QKDQFHPHQWXP
IDVVW©>7@KHSRWHQWLDOXVHRIKXPDQJHQRPHHGLWLQJWRHQKDQFHKXPDQIXQFWLRQVUDWKHUWKDQWR
WUHDWRUSUHYHQWGLVHDVHRUGLVDELOLW\ªHEG=XU.DWHJRULVLHUXQJGHUXQWHUVFKLHGOLFKHQ$QZHQ
GXQJHQN|QQHQGHQ$XWRULQQHQXQG$XWRUHQ]XIROJHGLHVH)UDJHQKHUDQJH]RJHQZHUGHQHEG
6
x :HOFKH=HOOHQRGHU*HZHEHYHUlQGHUWZHUGHQDOVRREEHLVSLHOVZHLVHVRPDWLVFKH=HOOHQ
RGHU *HZHEH PRGLIL]LHUW ZHUGHQ .HLP]HOOHQ RGHU .HLP]HOOHQYRUOlXIHU RGHU EHIUXFKWHWH
(L]HOOHQ
x :RJHQDXGDV*HQRPH(GLWLQJVWDWWILQGHW± LQHLQHP5HDJHQ]JODVRGHUGLUHNW LP.|USHU
GHVEHKDQGHOWHQ,QGLYLGXXPV
x :HOFKHVGDVVSH]LILVFKH=LHOGHU9HUlQGHUXQJLVWHWZDHLQSUlYHQWLYHV=LHORGHUGLH(LQ
IKUXQJYRQ]XVlW]OLFKHQQHXHQJHQHWLVFKHQ&KDUDNWHULVWLND
x 6FKOLHVVOLFKZHOFKHU$UWGLH MHZHLOLJH9HUlQGHUXQJ LVWGDVKHLVVWHQWZHGHUHKHUHLQIDFKH
0RGLILNDWLRQHQ ]% HLQHU NUDQNKHLWVYHUXUVDFKHQGHQ *HQYDULDWLRQ RGHU NRPSOH[HUH
JHQRPYHUlQGHUQGH(LQJULIIH
'HPJHJHQEHUHUZlKQWGLHVFKZHL]HULVFKH(WKLNNRPPLVVLRQ]ZHL8QWHUVFKHLGXQJHQGLHLKUHV
(UDFKWHQVYRQ%HGHXWXQJVLQGGLH*UXQGODJHQXQGSUlNOLQLVFKH)RUVFKXQJHLQHUVHLWVXQGGLH
NOLQLVFKH$QZHQGXQJ LQ 6WXGLHQ XQG 7KHUDSLHQ DQGHUHUVHLWV GLH$QZHQGXQJ ]X VRPDWLVFK
JHQHWLVFKHQ7KHUDSLHXQG3UlYHQWLRQV]ZHFNHQHLQHUVHLWVXQGGLHJH]LHOWHJHQHWLVFKH9HUlQ
GHUXQJGHU.HLPEDKQDQGHUHUVHLWV1(.6DE(QKDQFHPHQW(LQJULIIHLQVRPDWLVFKH
=HOOHQ±GHU+DQGOXQJVW\SQDFK:DOWHUVYJO$EE6±EOHLEHQGDEHLMHGRFKXQEH
UFNVLFKWLJW
:DVVLFKELVMHW]W]HLJWLVWGLH%HGHXWXQJGHU6SUDFKHLQGHUEHU*HQRPH(GLWLQJJHVSURFKHQ
ZLUGXQGZLH8QWHUVFKHLGXQJHQJHPDFKWZHUGHQGLHIUGLHQRUPDWLYH%HZHUWXQJHLQHZLFKWL
JH5ROOHVSLHOHQ'LHVLVWYRUDOOHPGLH8QWHUVFKHLGXQJ]ZLVFKHQVRPDWLVFKHUXQG.HLPEDKQ
WKHUDSLH GLH IU GLH QRUPDWLYH %HZHUWXQJ YRQ HQWVFKHLGHQGHU %HGHXWXQJ LVW %H]JOLFK GHU
5HIOH[LRQDXIGLHYHUZHQGHWHQ%HJULIIHLVWGLH$UWXQG:HLVHZLHGLHVHXQVHUH%HWUDFKWXQJGHU
:LUNOLFKNHLW SUlJHQ ± XQG GDPLW DXFK EHVWLPPWH+DQGOXQJVRSWLRQHQ QDKHOHJHQ ± ]X XQWHU
VWUHLFKHQ
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

 *UXQGODJHQIRUVFKXQJSUlNOLQLVFKHXQGWUDQVODWRULVFKH)RUVFKXQJ
'LH%%$:JUHQ]WGLH)RUVFKXQJDQVRPDWLVFKHQPHQVFKOLFKHQ=HOOHQ in vitroYRQ]ZHLDQGH
UHQ$QZHQGXQJVRSWLRQHQDEHLQHUVHLWVYRQGHUNOLQLVFKHQ$QZHQGXQJDP0HQVFKHQ]XVRPD
WLVFKJHQHWLVFKHQ7KHUDSLHXQG3UlYHQWLRQV]ZHFNHQDQGHUHUVHLWVYRQGHU.HLPEDKQWKHUDSLH
%%$:6
,Q =XVDPPHQKDQJ PLW GHU )RUVFKXQJ DQ XQG PLWWHOV *HQRPH (GLWLQJ9HUIDKUHQ VLQG ODXW
+LQ[WRQ*URXSGLHIROJHQGHQYLHU)HOGHU]XXQWHUVFKHLGHQ 
 (VN|QQHGXUFKGLHHQWVSUHFKHQGH)RUVFKXQJGDV*HQRPH(GLWLQJVHOEVWYHUEHVVHUW
ZHUGHQ
 *HQRPH(GLWLQJN|QQHDOV:HUN]HXJIUGLHZHLWHUH)RUVFKXQJHLQJHVHW]WZHUGHQ©DV
D WRRO WR DGGUHVV IXQGDPHQWDO TXHVWLRQV RI KXPDQ DQG QRQKXPDQ DQLPDO ELRORJ\ª
+LQ[WRQ*URXS6
 (V N|QQWHQ ZLVVHQVFKDIWOLFKH 'DWHQ ]XP =ZHFN GHU :HLWHUHQWZLFNOXQJ YRQ VRPDWL
VFKHQ$QZHQGXQJHQDP0HQVFKHQJHVDPPHOWZHUGHQ
 (VVHLP|JOLFKEHUGLH3ODXVLELOLWlWGHU(QWZLFNOXQJYRQVLFKHUHQUHSURGXNWLRQVPHGL
]LQLVFKHQ$QZHQGXQJHQDXI]XNOlUHQHEG6I
$XFK GDV ($6$& XQWHUWHLOW GDV $QZHQGXQJVIHOG ]XQlFKVW ZLH GLH %%$: XQG GLH +LQ[WRQ
*URXSHVZHUGHQ*UXQGODJHQXQGSUlNOLQLVFKH)RUVFKXQJJHQDQQWNOLQLVFKH$QZHQGXQJHQ
]XP=ZHFNGHVVRPDWLVFKHQ*HQH(GLWLQJVXQGNOLQLVFKH$QZHQGXQJHQ]XP=ZHFNGHU.HLP
EDKQLQWHUYHQWLRQ©JHUPOLQHLQWHUYHQWLRQVª($6$&6EE]ZE'HU0HKUZHUWYRQ
)RUVFKXQJ XQG 5HJXODWLRQVV\VWHPHQ ZLUG GDULQ JHVHKHQ GLH EHVWHKHQGHQ 8QVLFKHUKHLWHQ
ZHLWHUKLQ]XDGUHVVLHUHQXQGGLH:LVVHQVOFNHQDXIWUDQVSDUHQWH$UWXQG:HLVHQDFKXQGQDFK
]XIOOHQHEG6D$EHUZLHDXFKGLH(*(GLHVLFKYRUVLFKWLJ]HLJWXQG=ZHLIHODQPHOGHW
ZHQQHVXPGLHNODUH8QWHUVFKHLGXQJ]ZLVFKHQ*UXQGODJHQXQG WUDQVODWRULVFKHU)RUVFKXQJ
JHKW (*(6GLVNXWLHUHQDXFKGLH$XWRULQQHQXQG$XWRUHQGHV($6$&GLH
.ULWLNDQGLHVHU8QWHUWHLOXQJ
©+RZHYHU RQH JHQHUDO SUREOHP SHUFHLYHG ZKHQ UHYLHZLQJ FRXQWU\ SROLFLHV WRZDUGV
JHQRPHUHODWHG WHFKQRORJLHV >«@ LV WKH YDJXHQHVV HQFRXQWHUHG LQ EDVLF GHILQLWLRQV
DQGLQGLVWLQJXLVKLQJEHWZHHQFOLQLFDODQGUHVHDUFKDSSOLFDWLRQV)RUH[DPSOHLQVRPH
FRXQWULHVWKHUHLVFRQVLGHUDEOHXQFHUWDLQW\DERXWZKHWKHUH[LVWLQJEDQVRQJHQHWLFHQ
JLQHHULQJ LQ HPEU\RV DQG RWKHU JHUPOLQH FHOOV IRU FOLQLFDO SXUSRVHV DOVR HQFRPSDVV
SURKLELWLRQ WR FRQGXFWEDVLF UHVHDUFK >«@ª HEG6D YJODXFKHEG6DXQG
E
$XFK GHU 1XIILHOG &RXQFLO JHKW DXI GLH .ULWLN DQ GHU 8QWHUVFKHLGXQJ ]ZLVFKHQ *UXQGODJHQ
IRUVFKXQJ XQG DQJHZDQGWHU )RUVFKXQJ HLQ6R YHUZHLVH GLHVH8QWHUVFKHLGXQJ HLQLJHQ:LV
VHQVFKDIWOHULQQHQ XQG:LVVHQVFKDIWOHU ]XIROJH DXI HLQ EHVWLPPWHV HPSLULVFK QLFKW KDOWEDUHV
9HUKlOWQLV]ZLVFKHQ:LVVHQVSURGXNWLRQXQGWHFKQRORJLVFKHU,QQRYDWLRQ'LH3UD[LVGHU*UXQG
ODJHQIRUVFKXQJ VHL QlPOLFK LPPHU VFKRQPLW GHQP|JOLFKHQ ]XNQIWLJHQ$QZHQGXQJHQ YHU
VFKUlQNW'LHVH0HLQXQJVFKHLQWPLWGHUKRKHQ*HVFKZLQGLJNHLWEHOHJWZHUGHQ]XN|QQHQPLW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

GHU QDFK GHQ IUKHQ )RUVFKXQJVHUJHEQLVVHQ UXQG XP *HQRPH (GLWLQJ XQG LQVEHVRQGHUH
&5,635&DVQHXHELRWHFKQRORJLVFKH8QWHUQHKPHQHQWVWDQGHQVLQGXQGPLWGHQGDUDQDQ
VFKOLHVVHQGHQ3DWHQWVWUHLWV1XIILHOG&RXQFLORQ%LRHWKLFV6
'LHVHNULWLVFKH,QIUDJHVWHOOXQJ]ZLVFKHQ*UXQGODJHQIRUVFKXQJSUlNOLQLVFKHU)RUVFKXQJXQG
WUDQVODWRULVFKHU)RUVFKXQJLVWKHUYRU]XKHEHQGDVLHGHUYHUEUHLWHWHQ$XIIDVVXQJ]XZLGHUOlXIW
HLQHUVHLWV GLH *UXQGODJHQIRUVFKXQJ JUXQGVlW]OLFK IU OHJLWLP ]X KDOWHQ DQGHUHUVHLWV MHGRFK
$QZHQGXQJHQ UHVWULNWLY KDQG]XKDEHQ 0LW GHQ 6WHOOXQJQDKPHQ GHU (*( XQG GHV 1XIILHOG
&RXQFLO ZLUG GDUDXI KLQJHZLHVHQ GDVV GLHVH 8QWHUVFKHLGXQJ ]ZDU EHJULIIOLFK SODXVLEHO XQG
VLQQYROO LVW MHGRFKZLVVHQVFKDIWOLFKH'\QDPLNHQEHVWHKHQZRGXUFKGLHVH%HUHLFKHQLFKWNODU
YRQHLQDQGHU]XWUHQQHQVLQG
 6LFKHUKHLW±(IIL]LHQ]±6SH]LILWlWDOV0HUNPDOHGHV*HQRPH(GLWLQJV
PLWWHOV&5,635&DV
'LH +LQ[WRQ *URXS JLEW LQ LKUHU 6WHOOXQJQDKPH HLQH GLVNXVVLRQVZUGLJH *HVFKLFKWH GHV )RUW
VFKULWWVZLHGHUPLWGHP6FKULWWYRQ,QHIIL]LHQ]XQG0DQJHODQ6SH]LILWlWKLQ]X(IIL]LHQ]XQG6SH
]LILWlWGHUQHXHQJHQWHFKQRORJLVFKHQ:HUN]HXJH,P=XJHGHVVHQZHUGHQYRUDOOHPGLH%HJULIIH
6LFKHUKHLW (IIL]LHQ] XQG 6SH]LILWlW DOV 2ULHQWLHUXQJVPDVVVWlEH IU JXWH ZLVVHQVFKDIWOLFKH )RU
VFKXQJXQGNOLQLVFKH$QZHQGXQJKHUDQJH]RJHQ+LQ[WRQ*URXS6DXFK±
*DQ]lKQOLFKJHKWGLH%%$:DXIGLH IROJHQGHQ9RUDXVVHW]XQJHQ IUHLQHWKLVFKYHUWUHWEDUHV
*HQRPH(GLWLQJDP0HQVFKHQHLQ
©3DVVJHQDXLJNHLW G K GLH (LQSDVVXQJ GHU 9HUlQGHUXQJ LQ GDV'1$'RSSHOVWUDQJ
PROHNODPJHZQVFKWHQ2UW7UHIIVLFKHUKHLWGKGDV*HOLQJHQYRQLQWHQGLHUWHQ9HU
lQGHUXQJHQ LQ DGUHVVLHUWHQ =LHO]HOOHQ VRZLH 6SH]LILWlW G K GHU $XVVFKOXVV YRQ
*HQlQGHUXQJHQ DQ DQGHUHQ DOV GHQ EHDEVLFKWLJWHQ2UWHQ >«@:LFKWLJ LVW DXFK GLH
%HVWlQGLJNHLW GHU HU]LHOWHQ JHQHWLVFKHQ9HUlQGHUXQJ LPZHLWHUHQ6FKLFNVDO GHU =HOO
/LQLHRGHUGHVEHKDQGHOWHQ2UJDQLVPXVª%%$:6
$XFKGLH/HRSROGLQDYHUZHQGHWlKQOLFKH%HJULIIHLQ%H]XJDXIGLHQHXHQELRWHFKQLVFKHQ9HU
IDKUHQ(IIL]LHQ]GDVKHLVVW=HLWE]Z.RVWHQHUVSDUQLV6HOHNWLYLWlW6SH]LILWlWDOVR*HQDXLJNHLW
LP(LQVDW]XQG6LFKHUKHLWGHUQHXHQ9HUIDKUHQ'DV=LHOGLHVHUQHXHQ9HUIDKUHQVROOWH]XP
HLQHQGDULQEHVWHKHQQXUGLHJHZQVFKWHQ=HOOW\SHQJHQHWLVFK]XYHUlQGHUQXQG]XPDQGH
UHQXQEHDEVLFKWLJWH0XWDWLRQHQDQDQGHUHQ6WHOOHQ LP*HQRPGDVKHLVVW2II7DUJHW(IIHNWH
]XYHUKLQGHUQ1DWLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQD6E
 7KHUDSLH3UlYHQWLRQ±*HVXQGKHLW.UDQNKHLW±©(QKDQFHPHQWª
,Q%H]XJDXI$QZHQGXQJHQ©MHQVHLWVPHGL]LQLVFKHU=ZHFNHªLVWGLHVFKZHL]HULVFKH(WKLNNRP
PLVVLRQGHU$QVLFKWGDVV©GLH*UHQ]]LHKXQJHQ]ZLVFKHQ7KHUDSLHXQG(QKDQFHPHQWEH]LH
KXQJVZHLVH]ZLVFKHQ*HVXQGKHLWXQG.UDQNKHLWVFKZHUHUXQGOHLFKWHU%HKLQGHUXQJ1RUPD
OLWlWXQG9HUEHVVHUXQJNHLQHVZHJVJHNOlUWHLQGHXWLJXQLYHUVHOORGHUVWDELOVLQGª1(.
6*HQDXVRZHLVWGLH(*(GDUDXIKLQGDVVlKQOLFKGHU8QWHUVFKHLGXQJ]ZLVFKHQ*UXQG
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

ODJHQXQGWUDQVODWRULVFKHU)RUVFKXQJDXFKGLH*UHQ]H]ZLVFKHQWKHUDSHXWLVFKHQXQGYHUEHV
VHUQGHQ =ZHFNHQ (QKDQFHPHQW QLFKW NODU JH]RJHQ ZHUGHQ NDQQ (*(  6  8QG
DXFK GLH QLHGHUOlQGLVFKH:LVVHQVFKDIWVDNDGHPLH XQWHUVFKHLGHW KLQVLFKWOLFK GHU VRPDWLVFKHQ
*HQWKHUDSLH HEHQIDOOV ]ZLVFKHQ 7KHUDSLH 3UlYHQWLRQ XQG 9HUEHVVHUXQJ HWZD JHQHWLVFKHV
'RSLQJ LP 6SRUW $OV ©YHUEHVVHUQGª ZHUGHQ GDEHL (LQJULIIH YHUVWDQGHQ GLH DQ JHVXQGHQ
0HQVFKHQGXUFKJHIKUWZHUGHQXP]%LKUH0XVNHOIXQNWLRQ]XYHUEHVVHUQGDPLWVLHLP/HLV
WXQJVVSRUW EHVVHUH (UJHEQLVVH HU]LHOHQ 5R\DO 1HWKHUODQGV$FDGHP\ RI$UWV DQG 6FLHQFHV
 6  'LH /HRSROGLQD  6  IDVVW (QKDQFHPHQW DOV ©9HUEHVVHUXQJ YRQ (LJHQ
VFKDIWHQGHV0HQVFKHQMHQVHLWVGHU%HKDQGOXQJXQG3UlYHQWLRQYRQ(UNUDQNXQJHQª
$XFKGLH1DWLRQDO$FDGHPLHVIJHQ]XU'XDOLWlWYRQ7KHUDSLHXQG(QKDQFHPHQWGLH.DWHJRULH
GHU3UlYHQWLRQKLQ]X1$6(06'HU%HJULII(QKDQFHPHQWE]ZGLHNRQNUHWH9RU
VWHOOXQJ GHV JHVXQGKHLWOLFKHQ 1RUP]XVWDQGV VROOWH LKQHQ ]XIROJH JHQDXHU GHILQLHUW ZHUGHQ
©1RUPDOH*HVXQGKHLWªEHL*HQYHUlQGHUXQJHQPHLQWKLHUGDVVGLHYHUlQGHUWHQ*HQHVRIXQN
WLRQLHUHQVROOHQZLHVLHHVLQGHUGXUFKVFKQLWWOLFKHQ%HY|ONHUXQJWXQ(VZLUGDXFKGDUDXIKLQ
JHZLHVHQGDVVGHU(QKDQFHPHQW%HJULIISUREOHPDWLVFKVHLGDDXIJUXQGGHU9LHOIDOWDQ)lKLJ
NHLWHQ NDXP HLQ /HYHO GHU 1RUPDOLWlW IHVWJHOHJW ZHUGHQ N|QQH HEG 6  'LH %HJULIIH
©QRUPDOª XQG ©QDWUOLFKªZHUGHQ GDEHL NULWLVFK KLQWHUIUDJW XQG HVZLUG EHWRQW GDVV HV VLFK
MHZHLOVQLFKWXPHLQHQ=XVWDQGKDQGHOWVRQGHUQXPHLQ©6SHNWUXPªZHVKDOEYRQ©YDULDQWª
JHVSURFKHQZLUGHEG6I$QVSlWHUHU6WHOOHZLUGDXFKGHU%HJULIIGHU(XJHQLNLQVHLQHU
*HVFKLFKWHXQG%HGHXWXQJVYLHOIDOWWKHPDWLVLHUWHEG6±HWZDLQ%H]XJDXIGLH©/R
JLNGHUHXJHQLVFKHQ5HLQKHLWªZLHVLH7HLOGHV+RORFDXVWZDUHEG6
'HU1XIILHOG&RXQFLO6YHUVWHKWXQWHU1RUPE]ZXQWHUHLQHPQRUPDOHQ=XVWDQGGLH
GXUFKVFKQLWWOLFKH)RUPXQG)XQNWLRQHLQHUELRORJLVFKHQ$UW'LH'LIIHUHQ] ]ZLVFKHQ7KHUDSLH
©WUHDWLQJGLVHDVHªHEG6II3UlYHQWLRQ©DYRLGLQJJHQHWLFGLVHDVHªHEG6IIXQG
(QKDQFHPHQW©HQKDQFLQJELRORJLFDOIXQFWLRQDQGSHUIRUPDQFHªHEG6IIIKUH]X)UD
JHQKLQVLFKWOLFKHWKLVFKYHUWUHWEDUHU1RUPHQXQGGHPEHVWHKHQGHQ+DQGOXQJVEHGDUI,QLKUHP
VSlWHUHQ%HULFKWEHPHUNHQGLH$XWRULQQHQXQG$XWRUHQDXVVHUGHPGDVVGLHHLQIDFKH8QWHU
VFKHLGXQJ ]ZLVFKHQ*HVXQGKHLW XQG .UDQNKHLW DQJHVLFKWV GHV ]XQHKPHQGHQ:LVVHQV EHU
JHQHWLVFKH 'LIIHUHQ]HQ QLFKW PHKU JHOWH +HUN|PPOLFKH QRUPDWLYH 'LFKRWRPLHQ ZUGHQ VLFK
GHPQDFKEHLQlKHUHP+LQVHKHQDOVZHQLJKLOIUHLFKHUZHLVHQXQGVHLHQP|JOLFKHUZHLVHLUUHIK
UHQG1XIILHOG&RXQFLORQ%LRHWKLFV6I,Q%H]XJDXIGDVELQlUH0RGHOO7KHUDSLH±
3UlYHQWLRQ VWHOOHQ GLH$XWRULQQHQ XQG$XWRUHQ HLQHQ ©*UDXEHUHLFKª IHVW HEG 6  GHP
]XIROJH HV VFKZLHULJ ]X VHLQ VFKHLQH VWHWV NODU RGHU QDFKYROO]LHKEDU ]ZLVFKHQ GHQ EHLGHQ
.RQ]HSWHQ]XXQWHUVFKHLGHQYJO]XP8QWHUVFKLHG]ZLVFKHQWKHUDSHXWLVFKXQGSUlYHQWLYDXFK
1XIILHOG&RXQFLORQ%LRHWKLFV6
bKQOLFKOLHJHGHU)DOOEHL(LQJULIIHQ]XP=ZHFNGHV(QKDQFHPHQW'HU1XIILHOG&RXQFLOHQWZLFNHOW
GHVKDOE HLQHQ DOWHUQDWLYHQ =XJDQJ GHU DXI LQGLYLGXHOOHP:RKOHUJHKHQ XQG VR]LDO QRUPDWLYHQ
hEHUOHJXQJHQEHUXKWVLHKHXQWHQGLHEHLGHQHUDUEHLWHWHQ3ULQ]LSLHQ,P$EVFKQLWW]XGHQ$UJX
PHQWHQGHQHQ]XIROJHPDQFKHDEHUQLFKWDOOH(GLWLQJ(LQJULIIHHUODXEWVHLHQ1XIILHOG&RXQFLORQ
%LRHWKLFV6IIZLUGQHEHQGHP.RQ]HSW©HQKDQFHPHQWªDXFKMHQHVGHU©GLVDELOLW\ª
GLVNXWLHUW'LH$XWRULQQHQXQG$XWRUHQGHV1XIILHOG&RXQFLOZHLVHQGDUDXIKLQGDVVHVZLFKWLJVHL
VLFKGLH8UVDFKHQ IUGDV/HLGHQRGHUGLH MHZHLOLJH%HQDFKWHLOLJXQJ LQIROJHHLQHU%HKLQGHUXQJ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

DQ]XVHKHQGDGLHVHDXFKVR]LDOHU1DWXUVHLQN|QQHQYJOGD]XDXFKGLH'HILQLWLRQYRQ©GLVDELOL
W\ªHEG6$XFKGHU%HJULIIGHU(XJHQLNZLUGYRP1XIILHOG&RXQFLOHLJHQVGLVNXWLHUW'DEHL
ZHUGHQGLH IROJHQGHQ8QWHUVFKHLGXQJHQHUZlKQWSRVLWLYHXQGQHJDWLYH(XJHQLN GHQ*HQSRRO
HLQHU %HY|ONHUXQJ HQWZHGHU ©YHUEHVVHUQª RGHU VHLQH ©*WHª HUKDOWHQ VWDUNH XQG VFKZDFKH
(XJHQLN GK ,QWHUYHQWLRQHQ GLHPLWWHOV VWDDWOLFKHU0DVVQDKPHQRGHUGXUFK IUHLH LQGLYLGXHOOH
(QWVFKHLGXQJHQGXUFKJHVHW]WZHUGHQVRZLHOLEHUDOHXQGDXWRULWlUH(XJHQLNHLQHUVHLWVDXILQGL
YLGXHOOH UHSURGXNWLRQVPHGL]LQLVFKH (QWVFKHLGXQJHQ IROJHQGH (LQJULIIH DQGHUHUVHLWV LP =XJH
HLQHVVWDDWOLFKRUJDQLVLHUWHQ*HVXQGKHLWVSURJUDPPVHEG6I
 %HJULIIH]XUHWKLVFKHQ%HZHUWXQJGHV*HQRPH(GLWLQJV
,QGHU6WHOOXQJQDKPHGHU/HRSROGLQDLVW]ZDUGLH5HGHYRQ©HWKLVFKHQ3ULQ]LSLHQªGLHVHZHU
GHQDEHUQLFKWH[SOL]LWEHQDQQWVRZLUGHWZD:UGHXDQLFKWJHQDQQW©(LQ0RUDWRULXPVROO
WHVLFKHUVWHOOHQGDVVDXFKLQ=XNXQIWGHU8PJDQJPLWGLHVHQ0HWKRGHQVLFKHUWUDQVSDUHQWXQG
QDFKHWKLVFKHQ3ULQ]LSLHQHUIROJWª1DWLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQD
6D
'LH(*(]lKOWKLQJHJHQGLHIROJHQGHQ3ULQ]LSLHQDXIGLHIUGLH%HZHUWXQJYRQ*HQRPH(GL
WLQJYRQ%HGHXWXQJVLQG0HQVFKHQZUGH*HUHFKWLJNHLW*OHLFKKHLW9HUKlOWQLVPlVVLJNHLWXQG
$XWRQRPLH'LH$XWRULQQHQXQG$XWRUHQGHU(*(JHEHQGDEHL]XEHGHQNHQGDVVQLFKWEHLGHU
)UDJHQDFKGHQJHVXQGKHLWOLFKHQ&KDQFHQXQG5LVLNHQYRQJHQWHFKQLVFKHQ(LQJULIIHQVWHKHQ
JHEOLHEHQZHUGHQVROOWH(*(6
'HU VFKZHL]HULVFKHQ (WKLNNRPPLVVLRQ ]XIROJH N|QQHQ GLH QHXHQ *HQRPH (GLWLQJ7HFKQR
ORJLHQ LQGHQYHUVFKLHGHQVWHQ%HUHLFKHQHLQJHVHW]WZHUGHQ=XUXPIDVVHQGHQHWKLVFKHQ%H
ZHUWXQJGLHVHU$QZHQGXQJHQVLQGIROJHQGH$VSHNWH]XUHIOHNWLHUHQ$EVLFKW=LHO)ROJHQ5LVL
NHQ&KDQFHQ*HIDKUHQXQG.RQWH[WGHUMHZHLOLJHQ$QZHQGXQJ1(.6D
,Q%H]XJDXIGLH3ULQ]LSLHQGHU3URSRUWLRQDOLWlWXQGGHU9RUVRUJHVLQGGLH$XWRULQQHQXQG$XWR
UHQGHV($6$&GHU$QVLFKWGDVVVWHWVGUHL)UDJHQJHVWHOOWZHUGHQPVVHQGDPLW1XW]HQHI
IHNWH QLFKW XQQ|WLJHUZHLVH YHUORUHQ JHKHQ (UVWHQV RE GHU MHZHLOLJH$QVDW] UHOHYDQW LVW KLQ
VLFKWOLFKGHVDQYLVLHUWHQ=LHOV]ZHLWHQVREGLHIUDJOLFKH,QWHUYHQWLRQGLHDPPHLVWHQEHYRU]XJ
WH2SWLRQGDUVWHOOWGDVKHLVVWREHVHLQZHQLJHUNRQWURYHUVHVE]ZULVNDQWHV0LWWHO]XU(UUHL
FKXQJGHV LQWHQGLHUWHQ=ZHFNVJHEHXQGGULWWHQVREGLH IUDJOLFKHQ0LWWHO LP9HUKlOWQLV]XP
LQWHQGLHUWHQ=LHOEHU]RJHQ©H[FHVVLYHªVHLHQ($6$&6D
'LH1DWLRQDO$FDGHPLHVIKUHQGLHIROJHQGHQ3ULQ]LSLHQIUGDV*HQRPH(GLWLQJDP0HQVFKHQ
DQ1$6(06
x :RKOHUJHKHQ©EHQHILFHQFHª
x QLFKWVFKDGHQ©QRQPDOHILFHQFHª
x 7UDQVSDUHQ]
x JHERWHQH9RUVLFKW©GXHFDUHª
x YHUDQWZRUWOLFKH)RUVFKXQJ

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

x 5HVSHNW0HQVFKHQZUGHXQG*OHLFKKHLW
x )DLUQHVV9HUWHLOXQJVJHUHFKWLJNHLWXQG
x WUDQVQDWLRQDOH.RRSHUDWLRQ
:HQQJOHLFKGLHVH3ULQ]LSLHQHLQHSRWHQ]LHOOH3HUVSHNWLYH IUGLH%HJUQGXQJXQG'LVNXVVLRQ
HLQ]HOQHU$QZHQGXQJVP|JOLFKNHLWHQHU|IIQHQVLQGVLHGHP1XIILHOG&RXQFLO]XIROJH]XXQEH
VWLPPWXQGZUGHQDXFK(PSIHKOXQJHQ]XODVVHQGLHVLFKZLGHUVSUHFKHQ'DJHJHQZLUGHLQ
HLJHQVWlQGLJHUDOWHUQDWLYHU=XJDQJLQV)HOGJHIKUWGHUYRQGHQEHLGHQ3ULQ]LSLHQ©:RKOEHILQ
GHQGHU]XNQIWLJHQ3HUVRQªXQG©VR]LDOH*HUHFKWLJNHLWE]Z6ROLGDULWlWªJHWUDJHQZLUG$XV
VHUGHPHUOlXWHUWGHU1XIILHOG&RXQFLO]ZHL]XXQWHUVFKHLGHQGH%HJULIIHGLHGHQYHUZHQGHWHQ
:HUWHNRQ]HSWHQ ]XJUXQGH OLHJHQ HWKLVFK XQGPRUDOLVFK ©0RUDOLVFKª EH]LHKW VLFK GDEHL DXI
©SHUVRQDORUVRFLDOQRUPVRIULJKWDQGZURQJFRQGXFWª©HWKLVFKªKLQJHJHQYHUZHLVWDXIHLQHQ
:HUWHEHVWDQG©EH\RQGFRQYHQWLRQDQGSUXGHQFHª1XIILHOG&RXQFLORQ%LRHWKLFV6
(VZLUGDEHUDXFKDXIGLH3UREOHPDWLNGLHVHU8QWHUVFKHLGXQJYHUZLHVHQYJOHEG)Q
 gIIHQWOLFKHV(QJDJHPHQWXQGUHJXODWRULVFKH0DVVQDKPHQ
'LH 1DWLRQDO $FDGHPLHV VHKHQ %HJULIIH ZLH ©GLH $EVHQ] YHUQQIWLJHU $OWHUQDWLYHQª RGHU
©VFKZHUH.UDQNKHLWª]ZDUDOVQRWZHQGLJH.ULWHULHQEHLGHU=XODVVXQJYRQJHQHWLVFKHQ(LQJULI
IHQ VLH VHLHQDEHUDXFKSUREOHPDWLVFK GD VLH YDJHXQGYRQXQWHUVFKLHGOLFKHQKLVWRULVFKHQ
NXOWXUHOOHQXQGVR]LDOHQ.RQWH[WHQDEKlQJLJVHLHQ1$6(06,P=XJHGHU'LVNXV
VLRQGHV|IIHQWOLFKHQ(QJDJHPHQWVVWHOOHQVLHGLH3ULQ]LSLHQ©4XDOLWlWGHU5HVXOWDWHª©/HJLWL
PLWlWGHU5HVXOWDWHªXQG©DGPLQLVWUDWLYH(IIL]LHQ]ªYRU HEG6 I(VZHUGHQDXFKGLH
GD]XJHK|ULJHQ3UR]HVVH GHV NRQNUHWHQ(QJDJHPHQWV GLVNXWLHUW .RPPXQLNDWLRQ,QIRUPDWLRQ
.RQVXOWDWLRQ XQG3DUWL]LSDWLRQ HEG$XV3XEOLF(QJDJHPHQW6LFKW VHL DXVVHUGHP]ZLVFKHQ
©V\VWHPDWLF SXEOLF RSLQLRQ UHVHDUFKª XQG ©SXEOLF HQJDJHPHQW H[HUFLVHVª ]X XQWHUVFKHLGHQ
HEG6
/DXW$6+*VLQGLQ%H]XJDXIGLHXQWHUVFKLHGOLFKHQQDWLRQDOHQXQGLQWHUQDWLRQDOHQ5HJHOXQJHQ
IROJHQGH UHJXODWRULVFKH ,QWHUYHQWLRQHQ ]X XQWHUVFKHLGHQ HUVWHQV HLQ ©SDUWLFXODU SROLF\ WRROª
GDV *HVHW]JHEXQJ 5HJXODWLRQ RGHU DXFK SURIHVVLRQHOOH %HUDWXQJ XPIDVVW ]ZHLWHQV HLQ
©GRFXPHQW¶VHQIRUFHPHQWªHQWZHGHUUHFKWOLFKELQGHQGRGHUPLWWHOV©VHOIFRPSOLDQFHªGULWWHQV
©RYHUVLJKWPHFKDQLVPVªHWZDGXUFKGDV/L]HQ]LHUHQYRQ$NWLYLWlWHQ$6+*6E
'LH5HJXODWLRQNDQQGDUEHUKLQDXVrestriktivschlichtendRGHUpermissivDXVJHVWDOWHWZHUGHQ
,QWHUHVVDQWHUZHLVHZHUGHQ]XGHQUHVWULNWLYHQ$QVlW]HQDXFK0RUDWRULHQJH]lKOW
©8QGHU WKH UHVWULFWLYH DSSURDFK ZLGHUDQJLQJ SURKLELWLRQV RUPRUDWRULD WR DFWLYLWLHV
FDUULHGRXWLQDKXPDQHPEU\RRUJHUPFHOODUHDGRSWHG,QFRQWUDVWWKHLQWHUPHGLDWH
DQGSHUPLVVLYHDSSURDFKHVDOORZVRPHGHJUHHRIUHVHDUFKDQGFOLQLFDODFWLYLWLHVWREH
FDUULHGRXWDOWKRXJKZLWKOLPLWDWLRQVDQGRYHUVLJKWLQSODFHIRUUHVHDUFKDFWLYLWLHVOLQNHG
WRUHSURGXFWLYHSXUSRVHVªHEG

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

)U GHQ1XIILHOG&RXQFLO VWHOOW VLFK LQ GLHVHP=XVDPPHQKDQJ DXFK GLH )UDJHZLHZHLW GDV
|IIHQWOLFKH ,QWHUHVVH LQ GLH*UXQGODJHQIRUVFKXQJ KLQHLQ UHLFKHQ VROO HWZD LQ %H]XJ DXI GHQ
REHQVFKRQHUZlKQWHQ8PVWDQGGDVVGLH*UHQ]HQ]ZLVFKHQ*UXQGODJHQXQGWUDQVODWLRQDOHU
)RUVFKXQJ VRZLH ]ZLVFKHQ )RUVFKXQJ XQG NOLQLVFKHU$QZHQGXQJ QLFKW NODU ]X ]LHKHQ VLQG
ZHQQHVXP*HQRPH(GLWLQJJHKW©7KLVWRXFKHVRQWKHH[WHQWWRZKLFKWKHDLPVRIUHVHDUFK
UHVHDUFKIXQGLQJDQGUHVHDUFKSROLF\VKRXOGEHVXEMHFWWRSXEOLFVFUXWLQ\DQGLQIOXHQFHª1XI
ILHOG&RXQFLORQ%LRHWKLFV6
 $UJXPHQWHLQGHQGLVNXWLHUWHQHWKLVFKHQ6WHOOXQJ
QDKPHQ
 $XVJDQJVVLWXDWLRQXQG$QVFKOVVHDQIUKHUH'HEDWWHQ]X*HQRPH(GLWLQJ
DP0HQVFKHQ
'HP1XIILHOG&RXQFLOZLHDXFKDQGHUHQ$NWHXULQQHQXQG$NWHXUHQ]XIROJHPVVHDXIJUXQGGHU
UDVDQWHQ WHFKQRORJLVFKHQ(QWZLFNOXQJXQWHUVXFKWZHUGHQ LQZLHZHLWEHVWHKHQGHELRXQG IRU
VFKXQJVHWKLVFKH 1RUPHQ XQG 5HJHOXQJHQ DXFK DXI GHQ %HUHLFK YRQ *HQRPH (GLWLQJ DP
0HQVFKHQDQJHZDQGWZHUGHQN|QQHQ(YHQWXHOO EHQ|WLJHHVGDIUQHXHQRUPDWLYH=XJlQJH
E]Z5HJHOXQJHQ1XIILHOG&RXQFLORQ%LRHWKLFV6+LQVLFKWOLFKGHU]XVHKHQGVP|J
OLFK ZHUGHQGHQ $QZHQGXQJ YRQ YHUHUEEDUHQ JHQHWLVFKHQ (LQJULIIHQ DP IUKHQ 0HQVFKHQ
PVVHDXFKGHQ1DWLRQDO$FDGHPLHV]XIROJHQLFKWQXUGLH%UHLWHDQ9HUZHQGXQJVP|JOLFKNHL
WHQ UHIOHNWLHUW ZHUGHQ VRQGHUQ DXFK ZLH GLHVH (QWZLFNOXQJHQ GHU )RUVFKXQJ UHJXOLHUW XQG
EHUZDFKWZHUGHQN|QQWHQ1$6(06±(VVHLDOVR]XIUDJHQZLH±NRPPXQL
NDWLYXQG UHJXODWRULVFK±DPEHVWHQPLWGHQ1HXHUXQJHQXPJHJDQJHQZHUGHQNDQQXQGRE
]%HLQHHLJHQVGDIUYRUJHVHKHQH XQGJOREDO UHOHYDQWH ,QVWLWXWLRQ(QWVFKHLGXQJHQ WUHIIHQ
N|QQHQ VROOWH ZHQQ HV XP GLH 9HUlQGHUXQJ GHU JHVDPWHQ0HQVFKKHLW JHKW RGHU LQZLHIHUQ
%HGDUIDQGDYRQDE]XJUHQ]HQGHQQDWLRQDOHQ5HJHOXQJHQEHVWHKW
(LQLQGLHVHP=XVDPPHQKDQJRIWPDOVYRUJHEUDFKWHV$UJXPHQWEHUXKWDXIGHU9RUVWHOOXQJGHU
©VFKLHIHQ(EHQHªHQJO©VOLSSHU\VORSHª'LHVH9RUVWHOOXQJJLEW]XEHGHQNHQGDVVZLU]ZDU
HLQH*HIDKUZDKUQHKPHQGRFKZHGHUHLQHQ]XUHLFKHQGHQ*UXQGQRFKHIIHNWLYH0DVVQDKPHQ
HUNHQQHQN|QQWHQXQVGDYRU]XVFKW]HQZHQQHLQPDOGLHHUVWHDOVKDUPORVHUDFKWHWH$Q
ZHQGXQJ ]XJHVWDQGHQZXUGH'LHVHV5LVLNR N|QQWH LQ GHU )ROJH GLH:HLJHUXQJ EHJUQGHQ
VLFKLQHLQHEHVWLPPWH5LFKWXQJZHLWHU]XEHZHJHQ1XIILHOG&RXQFLORQ%LRHWKLFV6
8PGDV$UJXPHQWKLQUHLFKHQG]XVWW]HQLVWHUVWHQV]XIUDJHQREGLH$XVZHLWXQJGHU$QZHQ
GXQJ HLQHU EHVWLPPWHQ 7HFKQRORJLH EHL JHJHEHQHP$QODVV JHEUHPVW ZHUGHQ N|QQWH GDPLW
JHZLVVH*UHQ]HQ QLFKW EHUVFKULWWHQZHUGHQ =ZHLWHQV LQZLHIHUQ GDV (QGH GHU EH]ZHFNWHQ
(QWZLFNOXQJEHUKDXSWHWKLVFK IUDJZUGLJ LVWGDVKHLVVWHV LVWHLQHHWKLVFKH(YDOXDWLRQGHV
ILQDOHQ=XVWDQGVQ|WLJ'ULWWHQVPXVVJHNOlUWZHUGHQREGLHVH(QWZLFNOXQJDXFKZHQLJHU©UXW
VFKLJª E]ZZHQLJHU JHIlKUOLFK JHVWDOWHW ZHUGHQ N|QQWH XQG RE GDGXUFK GLH0|JOLFKNHLW EH
VWHKWGLHHWKLVFKHQ%HGHQNHQDXV]XUlXPHQ

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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

(LQHJURVVH6FKZLHULJNHLW EHVWHKW MHGRFKGDULQGLH IUDJOLFKHQ*UHQ]HQZLHVLHREHQ LP$E
VFKQLWW]XGHQYHUZHQGHWHQ%HJULIIHQXQG8QWHUVFKHLGXQJHQHUZlKQWZXUGHQJHQDX]XGHIL
QLHUHQHWZD]ZLVFKHQJUXQGOHJHQGHUWUDQVODWRULVFKHUXQGNOLQLVFKHU)RUVFKXQJRGHU]ZLVFKHQ
VFKZHUHQXQGZHQLJHUVFKZHUHQ.UDQNKHLWHQQLFKWWKHUDSHXWLVFKHQ=ZHFNHQ(QKDQFHPHQW
XQG HXJHQLVFKHQ 0DVVQDKPHQ 5HJXODWRULVFKH 0DVVQDKPHQ N|QQHQ DXVVHUGHP VWHWV DQ
LKUHP=LHOVFKHLWHUQGDV©$EUXWVFKHQDXIGHUVFKLHIHQ(EHQHª]XXQWHUELQGHQZHQQVLHDXI
YDULDEOHQNXOWXUHOOHQ1RUPHQXQG$QVLFKWHQEHUXKHQ1$6(06I
,QGLHVHP=XVDPPHQKDQJYHUZHLVWGHU1XIILHOG&RXQFLODXI]ZHLZHLWHUH%HGHQNHQGLHHV]X
GLVNXWLHUHQJHOWH=XPHLQHQGDV%HGHQNHQGDVVZLU©VFKODIZDQGHOQGªLQHLQXQNRQWUROOLHUWHV
WHFKQRORJLVFKHV©0RPHQWXPªJHUDWHQXQGGDGXUFKPRUDOLVFKH+DQGOXQJVPDFKW ©DJHQF\ª
YHUOLHUHQN|QQWHQ9RUGHP+LQWHUJUXQGGLHVHV%HGHQNHQVVROOWHQGLH=LHOHYRQ:LVVHQVFKDIW
XQG)RUVFKXQJJHQDXLP%OLFNEHKDOWHQXQGGHUEUHLWHUHVR]LDOHXQGPRUDOLVFKH.RQWH[WVRZLH
GLHGDPLW]XVDPPHQKlQJHQGHQ,PSOLNDWLRQHQEHDFKWHWZHUGHQ1XIILHOG&RXQFLORQ%LRHWKLFV
6=XPDQGHUHQVHLGDUDXI]XDFKWHQGDVVHLQH7HFKQRORJLHDXIZHLWHUH]XQlFKVW
QLFKWYRUJHVHKHQH$QZHQGXQJHQDXVJHGHKQWZHUGHQN|QQWHXQGHVGDGXUFK]XXUVSUQJOLFK
QLFKWLQWHQGLHUWHQ©VFKOHLFKHQGHQ9HUlQGHUXQJHQªNRPPHQN|QQWH©IXQFWLRQFUHHSª±VHLHQ
VLHQXQHWKLVFKYHUWUHWEDURGHUQLFKWHEG
1HEHQ GHU VRPDWLVFKHQ *HQWKHUDSLH ZXUGHQ WKHUDSHXWLVFKH SUlYHQWLYH RGHU YHUEHVVHUQGH
(LQJULIIHLQGLHPHQVFKOLFKH.HLPEDKQMHGHQIDOOVIUKHUVFKRQDXVIKUOLFKGLVNXWLHUWVRHWZDLP
=XVDPPHQKDQJPLWGHP.ORQHQGHU)RUVFKXQJDQ(PEU\RQHQXQGHPEU\RQDOHQ.HLP]HOOHQ
VRZLHGHU9HUIDKUHQ3,'XQG31'©=XGLHVHQ)UDJHQH[LVWLHUWEHUHLWVHLQHXPIDQJUHLFKHELR
HWKLVFKHXQGELRSROLWLVFKH/LWHUDWXUGHUHQ5HOHYDQ] IUGHQ.RQWH[WGHU*HQRPFKLUXUJLHJH
SUIW XQG JHJHEHQHQIDOOV VSH]LIL]LHUW ZHUGHQ PXVVª ZLH GLH %%$: LQ LKUHU 6WHOOXQJQDKPH
EHPHUNW%%$:6'DV9HUVWlQGQLVYRQ)XQNWLRQXQG LQGLYLGXHOOHU$XVSUlJXQJ
GHVPHQVFKOLFKHQ*HQRPVKDEHVLFKLQGHU=ZLVFKHQ]HLWMHGRFKPDVVJHEOLFKYHUlQGHUWZHV
KDOEHLQHHUQHXWH$QDO\VHYRUGHP+LQWHUJUXQGGHVZLVVHQVFKDIWOLFK0DFKEDUHQDOVQRWZHQGLJ
HUVFKHLQH ,Q%H]XJDXIGLH.HLPEDKQYHUlQGHUXQJEHLP0HQVFKHQEHVFKUlQNWVLFKHWZDGLH
6WHOOXQJQDKPHGHU%%$:GDUDXI©GLHZLFKWLJVWHQ$UJXPHQWHGHV)UXQG:LGHU>«@LQHLQHU
3UREOHPOLVWH]XVNL]]LHUHQª%%$:6I
'LH/HRSROGLQDZHLVW LQ LKUHUHUVWHQ6WHOOXQJQDKPHYRQGDUDXIKLQGDVVGLH.HLPEDKQ
LQWHUYHQWLRQ LQGHU+XPDQPHGL]LQDXFKGHVKDOEHUQHXW]XU'LVNXVVLRQJHVWHOOWZHUGHQVROOWH
ZHLO GDV GHXWVFKH (PEU\RQHQVFKXW]JHVHW] /FNHQ XQG 8QVWLPPLJNHLWHQ DXIZHLVH HWZD LQ
%H]XJDXIGLH%HJULIIH.HLPEDKQXQG(PEU\RVLHKHREHQLP$EVFKQLWW©%HJULIIH]XUHWKLVFKHQ
%HZHUWXQJGHV*HQRPH(GLWLQJVª$XFKGLH$XWRULQQHQXQG$XWRUHQGHU(*(VLQGGHU0HL
QXQJGDVVGLHEHVWHKHQGHQLQWHUQDWLRQDOHQ5HJXODULHQGXUFKMQJVWH)RUWVFKULWWHUXQGXPGDV
*HQRPH (GLWLQJ KHUDXVJHIRUGHUW ZHUGHQ =X %HJLQQ LKUHU 6WHOOXQJQDKPH JHKHQ VLH DXI GLH
VRJHQDQQWH$VLORPDU&RQIHUHQFHYRQHLQZRUDXIGLH1$6(06XQG
GHU1XIILHOG&RXQFLO6YHUZHLVHQGLH]XHLQHP0RUDWRULXPDXI.HLPEDKQLQWHUYHQ
WLRQHQDP0HQVFKHQIKUWH,QGHQOHW]WHQ-DKUHQKlWWHQVLFKGLH7HFKQRORJLHQMHGRFKVLJQL
ILNDQWJHZDQGHOWXQGGHUDOWH.RQVHQVXVVHLXQWHU'UXFNJHUDWHQ

$P(QGHGHU6WHOOXQJQDKPHZLUG DXI DXVJHZlKOWH /LWHUDWXU YHUZLHVHQ HWZD%XQGHVUHJLHUXQJ 'HXWVFKHU
(WKLNUDW'(5*QWKHU7DXSLW]	.DLVHU7DXSLW]
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

 ,QGLYLGXHOOHJHVHOOVFKDIWOLFKHXQGPHQVFKKHLWOLFKH,QWHUHVVHQ
(LQHHUVWHKLOIUHLFKH'LIIHUHQ]LHUXQJLQ%H]XJDXIGDV*HQRPH(GLWLQJDP0HQVFKHQVWHOOWGLH
(LQWHLOXQJGHUYHUVFKLHGHQHQJHJHEHQHQRGHUSRWHQ]LHOOHQ,QWHUHVVHQLQGUHL(EHQHQGDUGLH
LQGLYLGXHOOHGLHJHVHOOVFKDIWOLFKHXQGGLHPHQVFKKHLWOLFKH(EHQH%%$:1XIILHOG&RXQ
FLORQ%LRHWKLFV
 'LHLQGLYLGXHOOH(EHQH*HJHQEHUGHUVRPDWLVFKHQ*HQWKHUDSLHKDQGHOWHVVLFKEHLJH
QHWLVFK YHUHUEEDUHQ(LQJULIIHQ DQPHQVFKOLFKHQ(PEU\RQHQPLW GHP=LHO HLQHU 6FKZDQ
JHUVFKDIW XP HLQH Y|OOLJ DQGHUH .ODVVH ZLH GLH YHUVFKLHGHQHQ$XWRULQQHQ XQG$XWRUHQ
EHPHUNHQ(VVLQG(LQJULIIHLQGLH©([LVWHQ]HLQHV½]XNQIWLJHQ¾0HQVFKHQXQGDOOHUVHLQHU
]XNQIWLJHQ1DFKNRPPHQª%%$:6'DKHULVW]XIUDJHQREHLQH9HUOHW]XQJ
GHV 5HFKWV DXI N|USHUOLFKH 6HOEVWEHVWLPPXQJ XQG 8QYHUVHKUWKHLW EHVWHKH XQG RE GLH
:UGHGHV0HQVFKHQYHUOHW]WZHUGHZHLOHV]XHLQHU,QVWUXPHQWDOLVLHUXQJGHUEHWURIIHQHQ
,QGLYLGXHQNRPPH$XFKGDV5HFKWDXI/HEHQGHUPHQVFKOLFKHQ(PEU\RQHQ LVWKLHU]X
GLVNXWLHUHQ 6R VWHKW GDV 3RWHQ]LDO GHU (PEU\RQHQIRUVFKXQJ GHU*HIDKU GHU LQKXPDQHQ 
9HUGLQJOLFKXQJ YRQPHQVFKOLFKHQ(PEU\RQHQ JHJHQEHU(EHQVR IUDJOLFK LVW GLH*UHQ]H
]ZLVFKHQ7KHUDSLHXQG'HVLJQ'LHVH*UHQ]H LVW]ZDUVFKZHU]X]LHKHQGRFKGLHGDPLW
]XVDPPHQKlQJHQGHQ(LQZlQGHPVVHQZHLWHUKLQEHUFNVLFKWLJWZHUGHQGDPLWGLH$XWR
QRPLHE]Z6HOEVWEHVWLPPXQJGHU%HWURIIHQHQQLFKWDXVJHK|KOWZHUGH6RLVWHWZD]XGLV
NXWLHUHQZHOFKHQRUPDWLYH5HOHYDQ]GLHIHKOHQGH=XVWLPPXQJGHUVSlWHUPLWGHPHUIROJ
WHQ(LQJULII/HEHQGHQKDW,QGLHVHP=XVDPPHQKDQJZHUGHQDXFK%HJULIIVXQG6WDWXVNOl
UXQJHQEHGHXWVDP(VLVWDOVRHWZD]XIUDJHQZHOFKH'LIIHUHQ]]ZLVFKHQHLQHP(LQJULIIDQ
QRFKXQEHIUXFKWHWHQ.HLP]HOOHQDQ.HLPEDKQ]HOOHQXQGDP(PEU\REHVWHKHRGHUDXFK
ZHOFKHU6WDWXVHLQHP(PEU\Rin vitro]XNRPPH'HU1XIILHOG&RXQFLOVSULFKWLQGLHVHP=X
VDPPHQKDQJ YRQ ©VLWXDWLRQVDEKlQJLJHQ (QWVFKHLGXQJVSUR]HVVHQª ©VLWXDWLYH GHFLVLRQ
PDNLQJª LQ GHQHQ GLH$QVSUFKH XQG ,QWHUHVVHQ GHU EHWURIIHQHQ ,QGLYLGXHQ YHUKDQGHOW
ZHUGHQ1XIILHOG&RXQFLORQ%LRHWKLFV6II
 'LH JHVHOOVFKDIWOLFKH (EHQH +LHU VWHKHQ HXJHQLVFKH =LHOH DOV ©2SWLPLHUXQJª GHV
PHQVFKOLFKHQ*HQSRROV]XU'LVNXVVLRQVRZLHGDVSULYDWH+DQGHOQLP.RQWH[WGHU©RSWLPD
OHQª )DPLOLHQSODQXQJ 'HVLJQHUEDE\V 6R N|QQWHQ GXUFK HLQ*HQRPH(GLWLQJ DP0HQ
VFKHQ©XQQRUPDOHªHUEOLFKH0HUNPDOHEHVHLWLJWRGHUHUZQVFKWH0HUNPDOHYHUEUHLWHWZHU
GHQ 'DV (QKDQFHPHQW HLQHV EHVWLPPWHQ %HY|ONHUXQJVWHLOV N|QQWH GDEHL GLH P|JOLFKH
9HUVFKlUIXQJGHUEHVWHKHQGHQVR]LDOHQ8QJOHLFKKHLWQDFKVLFK]LHKHQRGHUDXFK]XQHXHQ
JHVHOOVFKDIWOLFKHQ=ZlQJHQIKUHQ'LHVDOOHVJLOWHV]XXQWHUVXFKHQGDPLWGLH0|JOLFKNHLW
GHU HLQ]HOQHQ *HVHOOVFKDIWVPLWJOLHGHU VHOEVWEHVWLPPWH (QWVFKHLGXQJHQ ]X WUHIIHQ QLFKW
VFKOHLFKHQGXQWHUZDQGHUWZLUG:HUGHQGLH$XVZLUNXQJHQDXIGLH|NRQRPLVFKHQXQGVR
]LDOHQ9HUKlOWQLVVHXQWHUJHUHFKWLJNHLWVWKHRUHWLVFKHQ*HVLFKWVSXQNWHQDQDO\VLHUWVRLVWHW
ZD]X IUDJHQZHOFKHJHVHOOVFKDIWOLFKHQ)ROJHQSUlYHQWLYHE]Z YHUEHVVHUQGHRGHUDXFK
YHUHUEEDUHJHQHWLVFKH(LQJULIIHQDFKVLFK]LHKHQN|QQWHQXQGZLHGDGXUFKGDV9HUVWlQGQLV
GHUPHQVFKOLFKHQ )RUWSIODQ]XQJP|JOLFKHUZHLVH YHUlQGHUW ZLUG$XFK GLH )UDJH ZHOFKH
YHUHUEEDUHQ(LQJULIIHHUODXEWVHLQVROOHQXQGZLHPLWHLQHPP|JOLFKHQ(QKDQFHPHQWGHV
0HQVFKHQ XP]XJHKHQ VHL LVW ]X GLVNXWLHUHQ 'HVKDOE VSLHOW DXI GLHVHU (EHQH DXFK GLH
)UDJHQDFKGHU*UHQ]]LHKXQJ]ZLVFKHQ7KHUDSLH3UlYHQWLRQHLQHUVHLWVXQG(QKDQFHPHQW
DQGHUHUVHLWVHLQHZHVHQWOLFKH5ROOH
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

 'LHPHQVFKKHLWOLFKH(EHQH$XVJDWWXQJVHWKLVFKHU6LFKWVWHOOWVLFKGLH)UDJHREGXUFK
GLHJH]LHOWHJHQHWLVFKH9HUEHVVHUXQJGHUPHQVFKOLFKHQ1DWXUE]ZGXUFKGLH WHFKQLVFKH
9HUIJXQJEHUGLHPHQVFKOLFKH.HLPEDKQ,GHQWLWlWXQG:UGHGHUPHQVFKOLFKHQ*DWWXQJ
YHUOHW]WZHUGHQRGHULQZLHIHUQGDPLWHLQHVLJQLILNDQWH1HXEHVWLPPXQJGHV0HQVFKHQELOGV
HLQKHUJHKHQ N|QQWH ,Q GLHVHP =XVDPPHQKDQJ ZLUG GLH P|JOLFKH 6HOEVWEHUVFKlW]XQJ
GHV0HQVFKHQE]ZGLH©+HLOLJNHLWGHU1DWXUªGLVNXWLHUWGLH]XEHODVVHQGH©1DWUOLFKNHLWª
GHV+XPDQJHQRPVVWHKWKLHUEHLGHUJH]LHOWHQ9HUlQGHUXQJGHVVHOEHQJHJHQEHU9RUGLH
VHP+LQWHUJUXQGLVW]XNOlUHQZHOFKH5ROOHGDV+XPDQJHQRPIDNWLVFKXQGV\PEROLVFKIU
GDV9HUVWlQGQLVGHV0HQVFKVHLQVVSLHOWGDVMDLQGHU6WHOOXQJQDKPHGHV1XIILHOG&RXQFLO
DXIJUXQG GHU HYROXWLRQlUHQ '\QDPLN DOV ©)LNWLRQª 1XIILHOG &RXQFLO RQ %LRHWKLFV 
6EH]HLFKQHWZLUG(LQHDIILUPDWLYH3RVLWLRQJHJHQEHUYHUHUEEDUHQJHQRPYHUlQGHUQ
GHQ9HUIDKUHQ LQGHU+XPDQE]Z5HSURGXNWLRQVPHGL]LQZUGHGLHWHFKQLVFKH6HOEVWJH
VWDOWXQJ DOV 7HLO GHV KLVWRULVFKHQ (UEHV GHV0HQVFKHQ DQVHKHQ 6R N|QQWH HWZD QDFK
JHIUDJWZHUGHQZDUXPJHUDGHGLHJH]LHOWHPHGL]LQLVFKLQGL]LHUWH*HQRPYHUlQGHUXQJDOV
PHQVFKHQZUGHYHUOHW]HQGH ,QVWUXPHQWDOLVLHUXQJ EHXUWHLOW ZHUGHQ VROOWH 'HPJHJHQEHU
ZLUGDEHUDXFKGLH:DUQXQJYRUHLQHPJHQHWLVFKHQ5HGXNWLRQLVPXVDXVJHVSURFKHQGHU
0HQVFKLVWPHKUDOVVHLQH*HQHVRZLHGLH.ULWLNDQGHUDOVLOOXVRULVFKXQGIDWDOEH]HLFKQH
WHQ9RUVWHOOXQJDOOHV/HLGHQVHLEHKHEEDURGHU]XPLQGHVWNRQWUROOLHUEDU
 $UJXPHQWHIUGHQ(LQVDW]YRQ*HQRPH(GLWLQJDP0HQVFKHQ
:DVVSULFKWQXQIUGDV*HQRPH(GLWLQJLPKXPDQE]ZUHSURGXNWLRQVPHGL]LQLVFKHQ.RQWH[W"
'LH&KDQFHQLQGHUDQJHZDQGWHQ+XPDQPHGL]LQXQGLQGHU*UXQGODJHQIRUVFKXQJOLHJHQGHQ
$XWRULQQHQXQG$XWRUHQGHU%%$:]XIROJHDXIGHU+DQG'LHPHGL]LQLVFKEHDEVLFKWLJWH
.RUUHNWXUHLQHUJHQHWLVFKHQ9DULDWLRQHQWVSULFKWGHPKRKHQ:HUWGHU+HLOXQJYRQ.UDQNKHLWHQ
E]ZGHUPHGL]LQLVFK LQGL]LHUWHQ0RGLILNDWLRQJHQHWLVFKHU'LVSRVLWLRQHQ(LQHV7DJHVN|QQWHQ
EHWURIIHQH,QGLYLGXHQDOVRHWZDYRUVFKZHUHQ(UENUDQNKHLWHQEHZDKUWZHUGHQJHJHQGLHKHXWH
QRFKQLFKWVDXVJHULFKWHWZHUGHQNDQQ'LH(UIRUVFKXQJGHUQHXHQJHQRPFKLUXUJLVFKHQ0HWKR
GHQIUGHQKXPDQPHGL]LQLVFKHQ%HUHLFKZLUGGHVKDOESULQ]LSLHOOEHIUZRUWHWZHQQJOHLFKGLHV
QLFKWRKQHHLQHQLQWHQVLYJHIKUWHQ'LVNXUVEHUP|JOLFKH5LVLNHQVWDWWILQGHQVROOWH$XFKGDV
($6$&EHWRQWGHQKRKHQ:HUW/HLG]XYHUULQJHUQ©7KHUH LVDPRUDOREOLJDWLRQ WR ILJKWGLV
HDVHDQG UHOLHYHKXPDQVDQGDQLPDOV IURPVXIIHULQJª ($6$&6E'LH:HLWHUHQW
ZLFNOXQJGHV*HQRPH(GLWLQJVN|QQWHIUGHQ=ZHFNGHU/HLGYHUULQJHUXQJDOVREHUDXVQW]
OLFKH:HUN]HXJHGDUVWHOOHQ(VEHVWHKW DXVVHUGHPGLH*HIDKU GXUFK YHU]|JHUWHQRGHUJDQ]
XQWHUODVVHQHQ(LQVDW]IRUVFKXQJVUHOHYDQWHRGHUPHGL]LQLVFKH0|JOLFKNHLWHQQLFKWRGHU]XVSlW
ZDKU]XQHKPHQ 6FKOLHVVOLFK NDQQ GHU JHQRPYHUlQGHUQGH (LQJULII DXFK DOV HLQH GHU OHW]WHQ
0|JOLFKNHLWHQ IUHLQ3DDUYHUVWDQGHQZHUGHQHLQJHVXQGHVELRORJLVFKHLJHQHV.LQG]XEH
NRPPHQ'HVKDOEVLQG.HLPEDKQLQWHUYHQWLRQHQGHQ1DWLRQDO$FDGHPLHV1$6(0XQG
DQGHUHQ]XIROJHLQGLHVHQ)lOOHQHWKLVFKYHUDQWZRUWEDUVRODQJHVLHLQQHUKDOEVWUHQJUHJXOLHUWHU
5LVLNRJUHQ]HQXQGYHUEXQGHQPLWEHJOHLWHQGHU)RUVFKXQJ]XVROFKHQ5LVLNHQVWDWWILQGHQ
$XFK GLH +LQ[WRQ *URXS VFKlW]W GHQ:HUW GHU ZLVVHQVFKDIWOLFKHQ *UXQGODJHQIRUVFKXQJ DOV
EHUDXVKRFKHLQ'LHQHXHQJHQRPYHUlQGHUQGHQ7HFKQRORJLHQVHLHQQLFKWQXUVHKUSUl]LVH
VRQGHUQDXFKHLQIDFKNRVWHQJQVWLJXQGlXVVHUVWHIIL]LHQW+LQ[WRQ*URXS6,QGHU
*UXQGODJHQIRUVFKXQJ ZHUGHQ GLH XQPLWWHOEDUVWHQ XQG P|JOLFKHUZHLVH VSDQQHQGVWHQ ©PRVW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

H[FLWLQJª9HUZHQGXQJVIlOOHJHVHKHQ6RZLUGGHP©:HUN]HXJª*HQRPH(GLWLQJLQ%H]XJDXI
IXQGDPHQWDOH )UDJHQ GHVPHQVFKOLFKHQ XQG QLFKW PHQVFKOLFKHQ /HEHQV HLQ EHUDXV KRKHU
:HUW]XJHVFKULHEHQ©*HQRPHHGLWLQJKDVWUHPHQGRXVYDOXHDVDWRROWRDGGUHVVIXQGDPHQWDO
TXHVWLRQV RI KXPDQ DQG QRQKXPDQ DQLPDO ELRORJ\ DQG WKHLU VLPLODULWLHV DQG GLIIHUHQFHVª
HEG6$XFKGDV3RWHQ]LDOLQGHQNOLQLVFKHQ$QZHQGXQJHQ5HSURGXNWLRQVPHGL]LQ7KH
UDSLHXQG3UlYHQWLRQYRQ.UDQNKHLWHQZLUGDOVVWDUNHV$UJXPHQWIUGDV*HQRPH(GLWLQJDP
0HQVFKHQ DQJHIKUW 6ROFKH 9HUIDKUHQ ZHUGHQ ]ZDU DNWXHOO QLFKW DOV ]XUHLFKHQG HQWZLFNHOW
DQJHVHKHQXPLQUHSURGXNWLRQVPHGL]LQLVFKHQ.RQWH[WHQHLQJHVHW]W]XZHUGHQGRFKGDVPDJ
VLFKLQDEVHKEDUHU=HLWlQGHUQHEG6
'DV ($6$& JLEW IROJHQGH JUXQGVlW]OLFKHQ$QZHQGXQJVP|JOLFKNHLWHQ GHV *HQRPH (GLWLQJV
DP0HQVFKHQDQ(VN|QQHQHVVHQ]LHOOH*HQH LGHQWLIL]LHUWZHUGHQDGXOWH=HOOHQN|QQHQ]X
6WDPP]HOOHQ UHSURJUDPPLHUW ZHUGHQ GLH 5HSURGXNWLRQ YRQ )ODYLYLUHQ N|QQWH XQWHUEXQGHQ
ZHUGHQ XQG HV VHL P|JOLFK GHQ (LQIOXVV GHU (SLJHQHWLN DXI GDV +XPDQJHQRP JHQDXHU ]X
XQWHUVXFKHQ EHLVSLHOVZHLVH LQ %H]XJ DXI UHJXODWRULVFKH )XQNWLRQHQ XQG GLH ]HOOXOlUH 3UR
JUDPPLHUXQJHWZDLP*HKLUQ($6$&
'DV KRKHZLVVHQVFKDIWOLFKH3RWHQ]LDO GHU(PEU\RQHQIRUVFKXQJZLUG XQWHU DQGHUHP YRQ GHU
VFKZHL]HULVFKHQ(WKLNNRPPLVVLRQEHWRQW6RN|QQWHGHU1XW]HQHLQHUEHJUQGHWHQ.RUUHNWXU
HLQHVVFKZHUHQ*HQGHIHNWVGLHGDPLWYHUEXQGHQHQ5LVLNHQXQG*HIDKUHQEHUZLHJHQ1(.
$XFK GLH /HRSROGLQD LVW GHU0HLQXQJ GDVV GLH 9HUZHQGXQJ YRQ(PEU\RQHQ IU )RU
VFKXQJV]ZHFNH]ZDUYRQVSH]LILVFKHQ%HGHQNHQEHJOHLWHWZHUGHGRFKVHLGLHVHQLFKWJUXQG
VlW]OLFKDE]XOHKQHQ6RVFKDIIHGLH(UIRUVFKXQJGHUPHQVFKOLFKHQ(PEU\RQDOHQWZLFNOXQJSR
WHQ]LHOOZLFKWLJH(UNHQQWQLVVH]X$EZHLFKXQJHQYRQGHUJHQHWLVFKHQ1RUPHWZDLQ%H]XJDXI
GLH*HQH[SUHVVLRQRGHUGLH=HOOGLIIHUHQ]LHUXQJ(UNHQQWQLVVHDXV7LHUH[SHULPHQWHQVHLHQKLQ
JHJHQQXUEHJUHQ]WDXIGHQ0HQVFKHQEHUWUDJEDU6RN|QQWHQGXUFKGLHQHXHQ(UNHQQWQLVVH
GLH ,QYLWUR)HUWLOLVDWLRQ YHUEHVVHUW RGHU QHXH 7KHUDSLHDQVlW]H IU JHQHWLVFKH (UNUDQNXQJHQ
HQWZLFNHOW ZHUGHQ $XFK GLH (UIRUVFKXQJ YRQ .HLPEDKQWKHUDSLHQ XQG GHUHQ (IIHNWHQ ZlUH
GDGXUFK EHVVHU GXUFKIKUEDU'LH IU VROFKH(LQJULIIH Q|WLJHQ HPSLULVFKHQ*UXQGODJHQ VHLHQ
OHW]WOLFKQXUGXUFKGLHHQWVSUHFKHQGH(PEU\RQHQIRUVFKXQJ]XJHZLQQHQ1DWLRQDOH$NDGHPLH
GHU:LVVHQVFKDIWHQ/HRSROGLQD6
'LHQLHGHUOlQGLVFKH(WKLNNRPPLVVLRQlXVVHUW VLFKlKQOLFKSRVLWLY ]XGHQQHXHQ)RUVFKXQJV
XQG7KHUDSLHP|JOLFKNHLWHQ'LH*UXQGODJHQIRUVFKXQJ IKUH ]XZHVHQWOLFKHQ)RUWVFKULWWHQ LP
:LVVHQHWZDLQ%H]XJDXIGLH%LRORJLHYRQ2UJDQLVPHQHLQVFKOLHVVOLFKPHQVFKOLFKHUXQGWLHUL
VFKHU(PEU\RQHQVRZLHYRQ.HLPEDKQ]HOOHQXQGGLHYHUVFKLHGHQHQ7HFKQRORJLHQN|QQHQLP
5DKPHQ GHU )RUVFKXQJ DXFK IRUWODXIHQG ZHLWHUHQWZLFNHOW ZHUGHQ 'DV GDGXUFK ZDFKVHQGH
EHVVHUH9HUVWlQGQLVN|QQH LQGHU)ROJHGDIUKHUDQJH]RJHQZHUGHQ9RUXQG1DFKWHLOHGHU
P|JOLFKHQ QHXHQ$QZHQGXQJHQ DE]XZlJHQ LQVEHVRQGHUH LQ %H]XJ DXI GHUHQ6LFKHUKHLW LQ
GHU3UD[LV5R\DO1HWKHUODQGV$FDGHP\RI$UWVDQG6FLHQFHV
$XFKGHP$&0*]XIROJHN|QQWHQHWZDSDWKRJHQH$EZHLFKXQJHQYRQGHUJHQHWLVFKHQ
1RUPYLHOEHVVHUHUNDQQWXQGVFKOLHVVOLFKPRGLIL]LHUWZHUGHQ6RN|QQWHQJHQRPYHUlQGHUQGH
9HUIDKUHQ EHVRQGHUV EHL GHU *HVWDOWXQJ YRQ .UDQNKHLWVPRGHOOHQ RGHU LQ 6WXGLHQ ]X .UDQN
KHLWVYHUOlXIHQJHQXW]WZHUGHQ
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

 $UJXPHQWHJHJHQGHQ(LQVDW]YRQ*HQRPH(GLWLQJDP0HQVFKHQ
'HU+LQ[WRQ*URXS]XIROJHJLEWHV]ZHL]XXQWHUVFKHLGHQGH.ODVVHQYRQHWKLVFKHQ%HGHQNHQ
(LQZlQGH DXIJUXQG YRQ WHFKQLVFKHQ RGHU 6LFKHUKHLWVVWDQGDUGV ZHUGHQ YRQ VROFKHQ XQWHU
VFKLHGHQ GLH ]XVlW]OLFKH PRUDOLVFKH %HGHQNHQ lXVVHUQ (UVWHUH N|QQHQ VLFK EHU GLH =HLW
KLQZHJDXIO|VHQ/HW]WHUH MHGRFKP|JHQVLFKKDOWHQVRGLH$XWRULQQHQXQG$XWRUHQGHU6WHO
OXQJQDKPH$OVP|JOLFKH1HEHQHIIHNWHXQG1DFKWHLOHYRQJHQRPYHUlQGHUQGHQ$QZHQGXQJHQ
ZHUGHQYRUDOOHP2II7DUJHW(IIHNWHXQG0RVDLNELOGXQJDQJHIKUWGLHGXUFKIHKOHUKDIWHVRGHU
XQYROOVWlQGLJHV(GLWLHUHQDXIWUHWHQN|QQHQ'DPLWJHKWDXFKGLH6FKZLHULJNHLWHLQKHUGLH)RO
JHQJHQHWLVFKHU(LQJULIIHKLQVLFKWOLFK GHV LQGLYLGXHOOHQ ELRORJLVFKHQ)XQNWLRQLHUHQVJHQDX ]X
EHVWLPPHQ1XIILHOG&RXQFLORQ%LRHWKLFV6I'LHJU|VVWHQ%HGHQNHQYHUDQVFKDX
OLFKWGLH+LQ[WRQ*URXS DP%HLVSLHO YRQVWDPP]HOOHQEDVLHUWHQ%HKDQGOXQJHQ LQQLFKW
UHJXOLHUWHQ .OLQLNHQ JHQRPYHUlQGHUQGH 9HUIDKUHQ N|QQWHQ LQ UHSURGXNWLRQVPHGL]LQLVFKHQ
.RQWH[WHQ]XP(LQVDW]NRPPHQODQJHEHYRUHVKLQUHLFKHQGHZLVVHQVFKDIWOLFKH'DWHQJLEWGLH
HLQH VROFKH $QZHQGXQJ VWW]HQ E]Z EHYRU GLH LQWHUQDWLRQDOH :LVVHQVFKDIWVJHPHLQGH GLH
0|JOLFKNHLWKDWWHKLQUHLFKHQGGLH&KDQFHQXQG5LVLNHQDE]XZlJHQ'LHVHV6]HQDULRVSUHFKH
DEHUQRFKQLFKWJHJHQGLH7HFKQLNRGHU$QZHQGXQJDOVVROFKHVRQGHUQPDFKHQXUGHXWOLFK
ZLHZLFKWLJGLHJHQDXHhEHUZDFKXQJXQG.RQWUROOHGHUWHFKQRORJLVFKHQ(QWZLFNOXQJVHL
-HGHQIDOOVVHLGHUJHJHQZlUWLJH(QWZLFNOXQJVVWDQGIUGLHNOLQLVFKH$QZHQGXQJYRQ*HQRPH
(GLWLQJDP0HQVFKHQE]ZIUYHUHUEEDUHJHQHWLVFKH(LQJULIIHQRFKYLHO]XEHJUHQ]WZLHQH
EHQ DQGHUHQ DXFK GLH /HRSROGLQD EHPHUNW'LH )RUVFKXQJVHUJHEQLVVHZUGHQ ]ZDU DXVVHU
RUGHQWOLFKH0|JOLFKNHLWHQIU*UXQGODJHQIRUVFKXQJXQG.UDQNKHLWVWKHUDSLHDQ]HLJHQGRFKHV
ZHUGHQYRUDOOHPGLHZHLWHUKLQEHVWHKHQGHQVLJQLILNDQWHQ6LFKHUKHLWVPlQJHODQJHIKUW ]%
XQEHDEVLFKWLJWH9DULDWLRQHQLPEHKDQGHOWHQ*HQRPXPHLQHUYRUVFKQHOOHQ$QZHQGXQJLQGHU
NOLQLVFKHQ3UD[LVYRU]XEHXJHQ'DEHLZLUGMHGRFKJHUDGHDXIGHQ(LQVDW]YRQ*HQRPH(GLWLQJ
VHOEVWJHVHW]WPLWWHOVGHVVHQGXUFK*UXQGODJHQIRUVFKXQJVROFKH6LFKHUKHLWVPlQJHOQDFKXQG
QDFKEHKREHQZHUGHQN|QQWHQ
,QGLHVHP=XVDPPHQKDQJ LVWGHU5LVLNREHJULIIYRQ%HGHXWXQJ'LH%HXUWHLOXQJYRQ*HQRPH
(GLWLQJDP0HQVFKHQPDFKWHVHUIRUGHUOLFKGLH*UHQ]H]ZLVFKHQWROHULHUEDUHQXQGQLFKWPHKU
]XUHFKWIHUWLJHQGHQ5LVLNHQIHVW]XVWHOOHQ'DVKHLVVWHVLVW]XHYDOXLHUHQZDQQHLQEHVWLPPWHU
)RUVFKXQJVSUR]HVVRGHUHLQHWHFKQLVFKNOLQLVFKH$QZHQGXQJEHHQGHWE]ZXQWHUVDJWZHUGHQ
PXVVGDPLWHVQLFKW]X+DQGOXQJVIROJHQNRPPWGLHXQYHUDQWZRUWOLFKZlUHQDXFKZHQQGLHVH
VLFK©VFKOHLFKHQGª ©IXQFWLRQ FUHHSªRGHU©XQDXIKDOWVDPª ©VOLSSHU\ VORSHªDOV)ROJH YRQ
YRUHUVWHWKLVFKJHUHFKWIHUWLJWHQ(QWVFKHLGXQJHQHLQVWHOOHQ'DEHLLVW]XEHDFKWHQGDVVLQ%H
]XJDXI:LVVHQVOFNHQGHU9HUJOHLFKYRQ5LVLNRXQG1XW]HQLQNRPPHQVXUDEOH(OHPHQWHHQW
KDOWHQNDQQ(VLVWDOVR]XNOlUHQZHOFKHU6FKZHUHJUDGYRQ]XEHKDQGHOQGHQ.UDQNKHLWHQGHQ
(LQJULIIGXUFKQHXHJHQRPYHUlQGHUQGH9HUIDKUHQHUODXEWE]ZQ|WLJPDFKW$XFKLQZLHIHUQGLH
3UlLPSODQWDWLRQVGLDJQRVWLNDOVZHQLJHUSUREOHPDWLVFKH$OWHUQDWLYHHLQ]XVWXIHQLVWE]ZREYHU
HUEEDUHJHQHWLVFKH(LQJULIIHDP0HQVFKHQGLHJHJHEHQHQ5LVLNHQGDGXUFKDXIZLHJHQGDVVLP
=XJHGHVVHQNHLQH(PEU\RQHQYHUZRUIHQZHUGHQPVVHQLVW]XGLVNXWLHUHQ'HP($6$&XQG
DQGHUHQ ]XIROJHPDFKW GLHVH6DFKODJH MHGHQIDOOV HLQHQ ©0XOWL6WDNHKROGHU'LDORJª HUIRUGHU
OLFK'LH0LWJOLHGHUGHV($6$&EHWRQHQGDEHLGDVVQLFKW/|VXQJHQ IU LPPHUXQGHZLJGDV

'LHVH(LQVFKlW]XQJKDWVLFKLQ+LQEOLFNDXI.HLPEDKQHLQJULIIHLQHLQHPJHZLVVHQ0DVVHEHZDKUKHLWHWVLHKH/DQJ
XQG*ULHVVOHU.DSLWHO$EVFKQLWWLQGLHVHP%DQG
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

=LHOHLQHVVROFKHQ'LDORJVVHLQVROOWHQVRQGHUQYLHOPHKUGLH1RWZHQGLJNHLWPLW]XGHQNHQVHL
%HXUWHLOXQJHQ HUQHXW EHUSUIHQ ]X PVVHQ ZHQQ VLFK GHU :LVVHQVVWDQG RGHU JHJHEHQH
:HUWYRUVWHOOXQJHQYHUlQGHUQ($6$&6D
'LH(*(]HLJWVLFKLQ%H]XJDXI9HUlQGHUXQJHQGHUPHQVFKOLFKHQ.HLPEDKQQRFKDPZHQLJV
WHQ]XYHUVLFKWOLFK2EGLHVHHLQHV7DJHVIU$QZHQGXQJHQDP0HQVFKHQSUl]LVHJHQXJVHLQ
N|QQWHQLVWODXW(*(LQMHGHP)DOOQRFKRIIHQ1HEHQGHQZHLWHUKLQEHVWHKHQGHQWHFKQLVFKHQ
+UGHQVHLLQ%H]XJDXIGLHVHQ$QZHQGXQJVIDOO]XEHGHQNHQGDVVVROFKHJHQHWLVFKHQ(LQJULI
IH HLQH Y|OOLJ DQGHUH.ODVVH GDUVWHOOHQ DOV MHQH GHU VRPDWLVFKHQ*HQWKHUDSLHZHLO VLH HEHQ
YHUHUEEDU VLQG GDV KHLVVW DQ 1DFKNRPPHQ ZHLWHUJHJHEHQ ZHUGHQ (*( $XFK GHU
%%$:]XIROJHLVWGLH.HLPEDKQWKHUDSLH©GHU]HLWDXINHLQHQ)DOOUHLI>«@XQGGHUHQ$QZHQGXQJ
VWHKWDXFKSULQ]LSLHOO]XU'LVNXVVLRQª%%$:6
$EJHVHKHQYRQGHQ(LQZlQGHQKLQVLFKWOLFKGHU6LFKHUKHLWYRQJHQRPYHUlQGHUQGHQ(LQJULIIHQ
DP0HQVFKHQPVVHQGDUEHUKLQDXVDOVRDXFKZHLWHUJHKHQGHHWKLVFKH$VSHNWHEHUFNVLFK
WLJWZHUGHQ:HQQ±ZLHLP)DOOYRQ.HLPEDKQYHUlQGHUXQJHQ±QLFKWQXUGLHEHKDQGHOWHQ,QGL
YLGXHQVHOEVWVRQGHUQDXFKNQIWLJH*HQHUDWLRQHQ LQYROYLHUWVLQG LVWHWZDGLHXQHUZQVFKWH
9HUELQGXQJ]ZLVFKHQ*HQRPH(GLWLQJXQG SRVLWLYHU(XJHQLNVRZLHGLH*HIDKUHLQHUGDUDXV
IROJHQGHQ ©VHOHFWLRQ VRFLHW\ª NULWLVFK ]X EHWUDFKWHQ 1XIILHOG &RXQFLO RQ %LRHWKLFV 
6,QGLHVHP=XVDPPHQKDQJVLQGVR]LDOH8QJHUHFKWLJNHLW6WLFKZRUW©VDQIWHU=ZDQJ]XU
6HOEVWRSWLPLHUXQJªRGHUGLHYHUPLQGHUWHJHQHWLVFKH'LYHUVLWlWLQHLQHU*HVHOOVFKDIW]XGLVNX
WLHUHQ'LHVHOHW]WHQEHLGHQ3XQNWHZXUGHQVFKRQPLWGHU'LVNXVVLRQUXQGXPGLH(PEU\RQHQ
VHOHNWLRQ LQ9HUELQGXQJJHEUDFKW$XFKGHP($6$&]XIROJH VHL HLQP|JOLFKHVELRORJLVFKHV
(QKDQFHPHQWGDVEHU7KHUDSLHXQG3UlYHQWLRQKLQDXVJHKWJHQDX]XEHGHQNHQGDGLH(U
ODXEQLVHLQHUVROFKHQ0DVVQDKPH]XU9HUVFKlUIXQJYRQVR]LDOHQ8QJOHLFKKHLWHQXQG]XQHXHQ
JHVHOOVFKDIWOLFKHQ=ZlQJHQIKUHQN|QQWH($6$&6DE
 'LH$UJXPHQWDWLRQDXILQGLYLGXHOOHUJHVHOOVFKDIWOLFKHUXQGPHQVFKKHLWOLFKHU
(EHQHLPMQJVWHQ%HULFKWGHV1XIILHOG&RXQFLO
=XU]HLWYHUELHWHWGDVEULWLVFKH5HFKWJHQRPYHUlQGHUQGH,QWHUYHQWLRQHQ LQGHU5HSURGXNWLRQV
PHGL]LQQRFK'HP1XIILHOG&RXQFLO]XIROJHGHPKLHUDXIJUXQGVHLQHV8PIDQJVHLQHLJHQHV
$UJXPHQWDWLRQVNDSLWHOJHZLGPHW LVWVROOWHVLFKGDVDXFKQXUGDQQlQGHUQZHQQHVGLH0|J
OLFKNHLWHLQHUEUHLWHQLQNOXVLYHQ|IIHQWOLFKHQ'HEDWWHVRZLHGLH,PSOHPHQWLHUXQJYRQQDFKKDOWL
JHQ .RQWUROOPHFKDQLVPHQ JHJHEHQ KDEH 'LHVH *RYHUQDQFH0DVVQDKPHQ VROOWHQ YRQ ]ZHL
3ULQ]LSLHQJHWUDJHQZHUGHQGLH LQGHU MQJVWHQ6WHOOXQJQDKPH]X*HQRPH(GLWLQJDP0HQ
VFKHQYRUJHVWHOOWZHUGHQ'DVHUVWH3ULQ]LSEHWULIIWGHQ6FKXW]XQGGLH%HI|UGHUXQJGHV:RKO
EHILQGHQVGHU]XNQIWLJHQ3HUVRQ©:HOIDUHª
©*DPHWHVRUHPEU\RV WKDWKDYHEHHQVXEMHFW WRJHQRPHHGLWLQJSURFHGXUHV RU WKDW
DUHGHULYHGIURPFHOOVWKDWKDYHEHHQVXEMHFWWRVXFKSURFHGXUHVVKRXOGEHXVHGRQO\
ZKHUH WKHSURFHGXUH LVFDUULHGRXW LQDPDQQHUDQG IRUDSXUSRVH WKDW LV LQWHQGHG WR
VHFXUHWKHZHOIDUHRIDQGLVFRQVLVWHQWZLWKWKHZHOIDUHRIDSHUVRQZKRPD\EHERUQ
DVDFRQVHTXHQFHRIWUHDWPHQWXVLQJWKRVHFHOOVª1XIILHOG&RXQFLORQ%LRHWKLFV
6
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

'LH6FKOXVVIROJHUXQJHQGLHDQGLHVHVHUVWH3ULQ]LSDQVFKOLHVVHQXQGVLFKDXIGLHLQGLYLGXHOOH
,QWHUHVVHQHEHQHEH]LHKHQODXWHQZLHIROJWYJOHEG6I(VJLEWGXUFKDXVSODXVLEOH8P
VWlQGH LQ GHQHQ YHUHUEEDUHJHQHWLVFKH(LQJULIIH HWKLVFKDN]HSWDEHO VHLQ N|QQWHQ GRFKGDV
:RKOEHILQGHQGHU]XNQIWLJHQ3HUVRQPXVVGDEHLVWHWVLP%OLFNEHKDOWHQZHUGHQ(LQVROFKHU
HWKLVFK YHUWUHWEDUHU 8PVWDQG ZlUH HWZD GLH KLQUHLFKHQG GXUFKJHIKUWH (UIRUVFKXQJ YRQ 5L
VLNHQDXIVHLWHQGHU1DFKNRPPHQE]ZGHU)ROJHJHQHUDWLRQHQ LQ%H]XJDXIGDV MHZHLOLJHLQ
JHVHW]WH*HQRPH(GLWLQJ9HUIDKUHQ'HU IUDJOLFKHJHQHWLVFKH(LQJULIIPVVWHDOVR IUHLYRQ LQ
DN]HSWDEOHQ5LVLNHQ HUIROJHQ XQGHUPVVWH DXFK YRQ GHU ]XNQIWLJHQ3HUVRQ JXWJHKHLVVHQ
ZHUGHQN|QQHQGLHVH)UDJHZLUGDXFKLQ%H]XJDXIGLH7HFKQLNGHU6HOHNWLRQGLVNXWLHUWYJO
HEG6'HU1XIILHOG&RXQFLOEHPHUNWMHGRFK±DQDORJ]XDQGHUHQHWKLVFKHQ6WHOOXQJQDK
PHQ±GDVVGHPGHU]HLWLJHQ:LVVHQVVWDQG]XIROJHQXUHLQLJHZHQLJH&KDUDNWHULVWLNDKLQUHL
FKHQG VLFKHUPRGLIL]LHUW ZHUGHQ N|QQWHQ HEG 6  *OHLFK]HLWLJ VHL HV DEHU LPPHU QRFK
VFKZLHULJZHQQQLFKWXQP|JOLFKDOOHDEZHLFKHQGHQ(IIHNWHE]Z5LVLNHQKLQUHLFKHQGHUIRUVFKW
]XKDEHQEHYRUHV]XHLQHUNOLQLVFKHQ$QZHQGXQJNRPPW'HQQRFKZHUGHQ]ZHL)RUVFKXQJV
DQVlW]HJHQDQQWGLHZHLWHUYHUIROJWZHUGHQVROOWHQ]XPHLQHQGLH)RUVFKXQJ]X6LFKHUKHLWXQG
(IIL]LHQ]YRQ*HQRPH(GLWLQJ9HUIDKUHQXPGLH(QWZLFNOXQJYRQHYLGHQ]EDVLHUWHQ6WDQGDUGV
LQGHUNOLQLVFKHQ$QZHQGXQJYRUDQ]XWUHLEHQ]XPDQGHUHQVR]LDOZLVVHQVFKDIWOLFKH)RUVFKXQJ
GLHVLFKPLWGHQ)ROJHQ IUGDV:RKOEHILQGHQYRQ3HUVRQHQEHIDVVWZHOFKHHLQHP*HQRPH
(GLWLQJXQWHU]RJHQZXUGHQVLHKHGD]XZHLWHUXQWHQ$EVFKQLWW
$XVVHUGHP JLOW HV GHU QHXDUWLJHQ ©HSLVWHPLVFKHQ 3RVLWLRQª DXIVHLWHQ GHU ,QGLYLGXHQ 5HFK
QXQJ ]X WUDJHQ GLH WLHIJUHLIHQGH(QWVFKHLGXQJHQQDFK VLFK ]LHKW'LH KRKH.RPSOH[LWlW GHU
5DKPXQJGUFNWVLFKGDEHL LQGHQYHUVFKLHGHQHQ ,QWHUHVVHQXQG LQGHQ9HUDQWZRUWOLFKNHLWHQ
DXV GLHPLW GHPQHXDUWLJHQ:LVVHQGXUFKJHQHWLVFKH ,QIRUPDWLRQHQHLQKHUJHKHQ YJO HEG
6   $XIJUXQG GHV GDPLW YHUEXQGHQHQ NRPSOH[HQ (QWVFKHLGXQJVILQGXQJVSUR]HVVHV
VSULFKWVLFKGHU1XIILHOG&RXQFLOGDKHUIUHLQHJHQDXH8QWHUVXFKXQJGHVVHQDXVZDVIUGLH
%HWURIIHQHQMHZHLOV©DXIGHP6SLHOVWHKWª
,P$EVFKQLWW©*OHLFKKHLWXQG*HUHFKWLJNHLWªSUlVHQWLHUWGHU1XIILHOG&RXQFLOGDQQGDV]ZHLWH
3ULQ]LS©6R]LDOH*HUHFKWLJNHLWXQG6ROLGDULWlWª
©7KHXVHRIJDPHWHVRUHPEU\RVWKDWKDYHEHHQVXEMHFWWRJHQRPHHGLWLQJSURFHGXUHV
RU WKDWDUHGHULYHG IURPFHOOV WKDWKDYHEHHQVXEMHFW WRVXFKSURFHGXUHVVKRXOGEH
SHUPLWWHGRQO\LQFLUFXPVWDQFHVLQZKLFKLWFDQQRWUHDVRQDEO\EHH[SHFWHGWRSURGXFH
RU H[DFHUEDWH VRFLDO GLYLVLRQ RU WKH XQPLWLJDWHG PDUJLQDOLVDWLRQ RU GLVDGYDQWDJH RI
JURXSVZLWKLQVRFLHW\ªHEG6
,QGLHVHP=XVDPPHQKDQJZHUGHQGLHJHVHOOVFKDIWOLFKHQ,QWHUHVVHQGLVNXWLHUW'DGHUHOWHUOLFKH
:XQVFK QDFK HLQHP JHQHWLVFK YHUZDQGWHQ .LQG DOV ZHLWYHUEUHLWHWHU SRVLWLYHU VR]LDOHU:HUW
DQHUNDQQWZLUGPXVVGDULQDXFKHLQVWDUNHUQRUPDWLYHU$QVSUXFKJHVHKHQZHUGHQ$XFKGLH
,QWHQWLRQ*HQRPH(GLWLQJ LP6LQQHGHV:RKOEHILQGHQVGHU]XNQIWLJHQ3HUVRQHLQ]XVHW]HQ
]HLJWVLFKGXUFKDXVDOVHWKLVFKYHUWUHWEDU'HQQRFKJLEWHVGLHVEH]JOLFK*UHQ]HQGHQQQLFKW
DOOH(LQJULIIH GLHVHU$UWZLUNHQ VLFK XQ]ZHLIHOKDIW YHUEHVVHUQG DXI GDV:RKOEHILQGHQ GHU ]X
NQIWLJHQ3HUVRQDXV'LHVH(UNHQQWQLVHUIRUGHUWHLQHDQKDOWHQGH$QDO\VHGHUZHLWHUUHLFKHQ
GHQ ,PSOLNDWLRQHQ HWZD KLQVLFKWOLFK LQGLUHNWHU (IIHNWH DXI 0LWPHQVFKHQ RGHU LQ %H]XJ DXI
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

HWKLVFKIUDJZUGLJH9HUKlOWQLVYHUVFKLHEXQJHQDQJHVLFKWVJHJHEHQHUPRUDOLVFKHU1RUPHQ6R
EHWUDFKWHQGLH$XWRULQQHQXQG$XWRUHQGHV1XIILHOG&RXQFLOEHVRQGHUVGLH$XVZLUNXQJHQDXI
GLHVR]LDOH'LYHUVLWlWLP$OOJHPHLQHQXQGDXI0HQVFKHQPLW%HKLQGHUXQJLP%HVRQGHUHQ9HU
HUEEDUHJHQHWLVFKH(LQJULIIHGUIHQ LKUHV(UDFKWHQVQXUGDQQHUIROJHQZHQQ8QIDLUQHVVXQG
%HQDFKWHLOLJXQJDOV%HJOHLWIROJHQDXVJHVFKORVVHQZHUGHQN|QQHQ'DEHLZLUGDXFKGLH*HIDKU
GLVNXWLHUWGLHGXUFKHLQHQYHUHQJWHQ%OLFNQXUDXIGLHXQPLWWHOEDUHQ=LHOHGHUYRUDXVVLFKWOLFKHQ
(OWHUQDXINRPPW
'LH]XGHQPHQVFKKHLWOLFKHQ,QWHUHVVHQGLVNXWLHUWHQ0|JOLFKNHLWHQZHUGHQYRP1XIILHOG&RXQ
FLOVFKOLHVVOLFK]ZDUDOV]XJHJHEHQHUPDVVHQZHLWKHUJHKROWDQJHVHKHQGRFKGHUHQ:HUWOLHJW
QLFKW GDULQ DOV UHDOLVWLVFKH 9RUKHUVDJHQ ]X GLHQHQ VRQGHUQ DOV *HGDQNHQH[SHULPHQWH GLH
GDEHLKHOIHQN|QQHQHWKLVFKHV2ULHQWLHUXQJVZLVVHQ]XJHZLQQHQ8PGLH LQGLHVHP=XVDP
PHQKDQJDXIJHZRUIHQHQHWKLVFKHQ3UREOHPH]X O|VHQZLUG YRU DOOHPJHIUDJW REGLHQHXHQ
$QZHQGXQJVP|JOLFKNHLWHQE]ZYHUHUEEDUHJHQHWLVFKH(LQJULIIHDP0HQVFKHQGLH*UXQGODJH
GHU0HQVFKHQUHFKWHDXVK|KOHQ%HVRQGHUHJHQHWLVFKH&KDUDNWHULVWLNDZHUGHQLP9HUJOHLFK]X
GHQP|JOLFKHQ)ROJHQYRQJHQHWLVFKHQ(LQJULIIHQ IUGLH(LQ]HOQHQXQGGHUHQVR]LDOH%H]LH
KXQJHQ GDEHL DOV ZHQLJHU EHGHXWVDP HLQJHVWXIW 'LH $XWRULQQHQ XQG $XWRUHQ GHV 1XIILHOG
&RXQFLONRPPHQ]XGHP6FKOXVV©WKDWDOWKRXJKSDUWLFXODULQWHUYHQWLRQVHQJDJHDQGPD\YLR
ODWHKXPDQULJKWVWKH\GRQRWWKUHDWHQWKHEDVLVRIKXPDQULJKWVDVVXFKª1XIILHOG&RXQFLORQ
%LRHWKLFV6'LHVHU6FKOXVVZLUGGDGXUFKEHJUQGHWGDVVGHU$QVSUXFKDXI0HQ
VFKHQUHFKWHQLFKWGDYRQDEKlQJHHLQ©PHQVFKOLFKHV*HQRPª]XEHVLW]HQ±ZDVLPPHUGDV
DXFKVHL'DV+XPDQJHQRPZLUGYLHOPHKUDOVHLQHEORVVH)LNWLRQDQJHVHKHQGLHHWZDDXFK
GLH ZHLWHUH XQYRUKHUVHKEDUH (YROXWLRQ GHV0HQVFKHQ DXVEOHQGHW 'HVKDOE HUDFKWHW HV GHU
1XIILHOG&RXQFLODOVQRWZHQGLJGLHVSH]LILVFKHQ9HUZHQGXQJVZHLVHQGHV*HQRPH(GLWLQJVDP
0HQVFKHQ GDKLQ JHKHQG ]X DQDO\VLHUHQ LQZLHIHUQ GLH5HFKWH XQG ,QWHUHVVHQ GHU(LQ]HOQHQ
VRZLHGHU*HVHOOVFKDIWDQJHJULIIHQZHUGHQHEG
/HW]WOLFK ]HLJHQ VLFK GLH0LWJOLHGHU GHV1XIILHOG &RXQFLO DEHU HKHU VNHSWLVFK ZDV JHQHWLVFK
YHUHUEEDUH(LQJULIIHGXUFK*HQRPH(GLWLQJDQJHKWGHQQHVVHLVFKZLHULJZHQQQLFKWXQP|J
OLFKDOOHXQHUZQVFKWHQ(IIHNWHE]Z5LVLNHQKLQUHLFKHQGHUIRUVFKW]XKDEHQEHYRUHV]XHLQHU
NOLQLVFKHQ$QZHQGXQJNRPPW ©*LYHQ WKHSUHVHQW VWDWHRI VFLHQWLILF NQRZOHGJH LW LV XQOLNHO\
WKDWDQ\KHULWDEOHJHQRPHHGLWLQJSURFHGXUHFRXOGVDWLVI\WKHVHFRQGLWLRQVLQWKHQHDUIXWXUHª
HEG6]XGHQGLHVEH]JOLFKHQ%HGLQJXQJHQXQGNDWHJRULVFKHQ*UHQ]HQVLHKHGLH(PS
IHKOXQJHQZHLWHUXQWHQ
'HU1XIILHOG&RXQFLOJHKWDXFKDXIGDV7KHPD©*RYHUQDQFHªHLQ,P=XVDPPHQKDQJPLWGHU
)UDJHHLQHU©*HR(WKLNªZLUGXQWHUDQGHUHPGLHSUREOHPDWLVFKH.RQVWHOODWLRQYRQ*OREDOLVLH
UXQJQHROLEHUDOHP.DSLWDOLVPXVXQG3RSXOLVPXVLQ9HUELQGXQJPLWELRSROLWLVFKHQ0DVVQDKPHQ
GLVNXWLHUW HEG6± ,P MQJVWHQ©%DFNODVKªGHU*OREDOLVLHUXQJVEHZHJXQJVLHKWGHU
1XIILHOG&RXQFLOGDEHLGLHIROJHQGH*HIDKU
©>,@QDVPXFKDVSRSXOLVPSODFHVYDOXHRQLGHQWLW\DQGVRYHUHLJQW\DQGWKHELRSROLWLFVRI
SRSXOLVPLQYROYHVWKHUHDVVHUWLRQRISROLWLFDOFRQWURORYHUZKDWVRUWRISHRSOHPD\come 
into D MXULVGLFWLRQ LWPD\DOVR VHHN WRH[HUW SROLWLFDO FRQWURO RYHUZKDW VRUW RI SHRSOH
VKRXOGFRPHinto being LQDMXULVGLFWLRQ,WLVQRWKDUGWRLPDJLQHJLYHQWKHDYDLODELOLW\
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

RI KLVWRULFDO H[DPSOHV IURP WKH WZHQWLHWK FHQWXU\ ZKDW WKH SURJHQ\ RI HWKQR
QDWLRQDOLVPDQGWHFKQRQDWLRQDOLVPFRXOGORRNOLNHªHEG6
,Q%H]XJDXI©6RIW*RYHUQDQFHªXQGGDV|IIHQWOLFKH,QWHUHVVHJHKWGHU1XIILHOG&RXQFLOGDQQ
DXI QDWLRQDOH $NDGHPLHQ *HOHKUWHQJHVHOOVFKDIWHQ XQG SURIHVVLRQHOOH *UHPLHQ HLQ 6R ZLUG
HWZDDXFKDXIGLH$VLORPDU.RQIHUHQ]YRQYHUZLHVHQXQGGHU©$VLORPDU0RPHQWªYRQ
GLVNXWLHUWDOVVLFK-HQQLIHU'RXGQDXQGYLHOHDQGHUHIUHLQHQ©SUXGHQWSDWKIRUZDUGIRU
JHQRPLFHQJLQHHULQJDQGJHUPOLQHJHQHPRGLILFDWLRQªDXVVSUDFKHQHEG6'DEHLZHU
GHQ GLH HWKLVFKHQ3ULQ]LSLHQ GLH GHU%HULFKW GHU1DWLRQDO$FDGHPLHV IHVWKlOW YJO REHQ$E
VFKQLWW  ]XP HLQHQ DOV VR YDJH EHVFKULHEHQ GDVV JHJHQVlW]OLFKH 3RVLWLRQHQ GDUDXV
JHVFKORVVHQZHUGHQN|QQHQ]XPDQGHUHQZUGHQVLHDEHUDXFKHLQHSRWHQ]LHOOH3HUVSHNWLYH
IU GLH %HJUQGXQJ XQG 'LVNXVVLRQ HLQ]HOQHU $QZHQGXQJVP|JOLFKNHLWHQ HU|IIQHQ HEG
6  'HP VWHOOW GHU 1XIILHOG &RXQFLO HLQHQ DOWHUQDWLYHQ =XJDQJ JHJHQEHU GHU YRQ GHQ
EHLGHQHUZlKQWHQ3ULQ]LSLHQJHWUDJHQZLUG
$OVHLQ%HLVSLHOGDIUZLHGHP$XIUXI]XHLQHPLQWHUQDWLRQDOHQ)RUXPHIIHNWLYJHIROJWZHUGHQ
NDQQQHQQHQGLH0LWJOLHGHUGHV1XIILHOG&RXQFLOGLHLQWHUQDWLRQDOH9HUHLQLJXQJIUYHUDQWZRUW
OLFKH)RUVFKXQJXQG,QQRYDWLRQLP%HUHLFK*HQRPH(GLWLQJ$55,*(DXVJHKHQGYRPIUDQ]|
VLVFKHQ,QVWLWXWIUPHGL]LQLVFKH)RUVFKXQJ$VVRFLDWLRQIRU5HVSRQVLEOH5HVHDUFKDQG,QQRYD
WLRQLQ*HQRPH(GLWLQJ*OHLFK]HLWLJZHUGHQKLHUDXFKGUHL$VSHNWHSUREOHPDWLVLHUWGLH
PLW GLHVHU ,QLWLDWLYH HLQKHUJHKHQ GLH IUDJZUGLJH8QWHUVFKHLGXQJ ]ZLVFKHQ*UXQGODJHQ XQG
DQJHZDQGWHU)RUVFKXQJGLH9HUIJEDUNHLWYRQ*HQRPH(GLWLQJ9HUIDKUHQIU1XW]HULQQHQXQG
1XW]HUGLHQLFKWGHU(OLWHGHUZLVVHQVFKDIWOLFKHQ*HPHLQVFKDIWDQJHK|UHQHWZDVRJHQDQQWH
',<%LRKDFNHULQQHQ XQG %LRKDFNHU XQG VFKOLHVVOLFK GLH JOREDOH %HZHJOLFKNHLW YRQ:LVVHQ
)HUWLJNHLWHQ7HFKQRORJLHQHWFGLHGDV]ZLVFKHQVWDDWOLFKH6FKOLFKWHQLQ%H]XJDXIJHJHEHQH
1RUPHQV\VWHPH HUVFKZHUHQ 6R ZLUG HV ZRKO HLQHQ 6WUHLW GDUEHU JHEHQ ELV ]X ZHOFKHP
$XVPDVV©WKHHURVLRQRIDQRWKHUVWDWH¶VVRFLDOPRUDOLW\>«@PLJKWIDOOLQWRWKHFDWHJRU\RIWUDQV
ERXQGDU\KDUPªHEG6YJOGD]XDXFKGHQ%HJULII©HWKLFDODUELWUDJHªGHUHWZDVIUKHU
HLQJHIKUWZLUGHEG6
 $XVJHVSURFKHQH(PSIHKOXQJHQLQGHQHWKLVFKHQ
6WHOOXQJQDKPHQ
'LHELVKHUYRUJHQRPPHQH$QDO\VHGHUHWKLVFKHQ6WHOOXQJQDKPHQKDWXQWHUVXFKWZHOFKH%H
JULIIHYHUZHQGHWXQGZHOFKH8QWHUVFKHLGXQJHQJHPDFKWZHUGHQ6FKOLHVVOLFKZXUGHQGLHYRU
JHEUDFKWHQ$UJXPHQWHGDUJHVWHOOW,P)ROJHQGHQZHUGHQGLHDXVJHVSURFKHQHQ(PSIHKOXQJHQ
LQ V\VWHPDWLVFKHU 2UGQXQJ QDFKJH]HLFKQHW ZREHL GHU YHUEUHLWHWHQ )RUGHUXQJ QDFK HLQHP
0RUDWRULXPDEVFKOLHVVHQGEHVRQGHUHV$XJHQPHUNJLOW
 *UXQGVlW]OLFKH(PSIHKOXQJHQ]XP(LQVDW]XQG]XU(UIRUVFKXQJ
YRQ*HQRPH(GLWLQJDP0HQVFKHQ
:LH YLHOH DQGHUHDXFKHPSILHKOW GLH%%$: NHLQHJHQHUDOLVLHUHQGHQ8UWHLOH EHU GLH LQIUDJH
VWHKHQGHQJHQRPYHUlQGHUQGHQ$QZHQGXQJHQ]XIlOOHQ9LHOPHKUKlQJHGLHHWKLVFKH9HUWUHW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

EDUNHLWVROFKHU(LQJULIIHYRPMHZHLOLJHQ.RQWH[WXQGGHQGDPLWYHUEXQGHQHQ=LHOVHW]XQJHQDE
'LH 6LFKHUKHLWV XQG 5LVLNRDVSHNWH VROOWHQ GDKHU LQ (UJlQ]XQJ ]XU RIIHQHQ *UXQGODJHQ
IRUVFKXQJXQWHUVXFKWZHUGHQ
'LH/HRSROGLQD LVW LQ LKUHUHUVWHQ6WHOOXQJQDKPHGHU0HLQXQJGDVVGHU)RUWVFKULWW]ZDUQLFKW
DXIJHKDOWHQZHUGHQVROOWHDEHUHVZLUGEHVRQGHUH6RUJIDOWXQG7UDQVSDUHQ]LQGHU.RPPXQL
NDWLRQVNXOWXUVRZLHLQGHUZLVVHQVFKDIWOLFKHQ)RUVFKXQJJHIRUGHUW,Q%H]XJDXI$QZHQGXQJV
YHUVSUHFKHQ VROOWH GLH:LVVHQVFKDIW GHPQDFK ©]XQlFKVW ]XUFNKDOWHQG XQG UHDOLVWLVFK EOHL
EHQªXQGGLH$XWRULQQHQXQG$XWRUHQPDKQHQLQ(ULQQHUXQJDQGLHHUVWHQNOLQLVFKHQ6WXGLHQ
]XU *HQWKHUDSLH LQ GHQ HU-DKUHQ ©NHLQH XQEHJUQGHWHQ bQJVWH RGHU EHU]HLFKQHWHQ
+RIIQXQJHQ >]X@ ZHFNHQª 1DWLRQDOH$NDGHPLH GHU:LVVHQVFKDIWHQ /HRSROGLQD HW DO 
6D
'HU1XIILHOG&RXQFLOEHPHUNWDXVVHUGHPGDVVGLH(QWVFKHLGXQJ]XU$QZHQGXQJYRQ7HFKQR
ORJLHQ VWHWV XQWHU GHU%HUFNVLFKWLJXQJ GHUP|JOLFKHQ$OWHUQDWLYHQ UHIOHNWLHUWZHUGHQPVVH
XQG ]ZDU DXFK LQ%H]XJ DXI GLH0|JOLFKNHLW JDU NHLQH%HKDQGOXQJ DQ]XZHQGHQ VRZLH KLQ
VLFKWOLFK GHU LQ QDKHU =XNXQIW P|JOLFKHUZHLVH YHUIJEDUHQ +DQGOXQJVRSWLRQHQ 'DEHL VROOWH
DXFKGLH)UDJHGHU5HYHUVLELOLWlWYRQYRUJHQRPPHQHQJHQWHFKQLVFKHQ(LQJULIIHQEHGDFKWZHU
GHQ1XIILHOG&RXQFLORQ%LRHWKLFV6I
 (PSIHKOXQJHQ]XU(UIRUVFKXQJYRQ6LFKHUKHLWVXQG(IIL]LHQ]DVSHNWHQ
GHV*HQRPH(GLWLQJVDP0HQVFKHQ
'DGLH*UXQGODJHQIRUVFKXQJDOV EHUDXVZLFKWLJHLQJHVFKlW]WZHUGH VROOWHQPRUDOLVFKH%H
GHQNHQLQ%H]XJDXI*HQRPH(GLWLQJLPUHSURGXNWLRQVPHGL]LQLVFKHQ.RQWH[WGLH$QZHQGXQJ
GHU 7HFKQRORJLH LQ GHU ZLVVHQVFKDIWOLFK YHUIHFKWEDUHQ *UXQGODJHQIRUVFKXQJ QLFKW EHKLQGHUQ
©QRWKDOWRUKDPSHUªZLHGLH+LQ[WRQ*URXSEHPHUNW+LQ[WRQ*URXS66LHHPS
ILHKOWMHGRFKDGlTXDWH6WDQGDUGVIU6LFKHUKHLWXQG(IIL]LHQ]GHUJHQRPYHUlQGHUQGHQ9HUIDK
UHQ]XHUDUEHLWHQGDVKHLVVWHLQHQGHWDLOOLHUWHQVRZLHIOH[LEOHQ©)DKUSODQª'LHVHUVROOWHXQWHU
DQGHUHP DQJHPHVVHQHPHGL]LQLVFKH9HUVXFKVPRGHOOH YRUVHKHQ VRZLH GLH IRUWODXIHQGH9HU
EHVVHUXQJ GHU$QZHQGXQJ YRQ *HQRPH (GLWLQJ DP0HQVFKHQ$Q )RUVFKHULQQHQ XQG )RU
VFKHUHUJHKWDXFKGLH$XIIRUGHUXQJVLFKVWHWVGDUEHU LP.ODUHQ]XVHLQZHOFKH$UW(PEU\R
IUGLH)RUVFKXQJYHUZHQGHWZLUGGDPLWGHQYHUVFKLHGHQHQ.DWHJRULHQDXFKXQWHUVFKLHGOLFK
ZHLWUHLFKHQGH )RUVFKXQJVUHVXOWDWH ]X HU]LHOHQ VHLHQ +LQ[WRQ *URXS  6  'LH )RU
VFKXQJVPHWKRGHQXQGHUJHEQLVVHVROOWHQEHUGLHV|IIHQWOLFKYHUIJEDUJHPDFKWZHUGHQXP
GHQ ZLVVHQVFKDIWOLFKHQ :HUW ]X PD[LPLHUHQ ,Q GLHVHP =XVDPPHQKDQJ VSULFKW VLFK GDV
($6$&NODUJHJHQGLH9HUZHQGXQJYRQJHQHWLVFKPRGLIL]LHUWHQ(PEU\RQHQRGHU.HLP
]HOOHQIUHLQHQDFKIROJHQGH6FKZDQJHUVFKDIWDXV
'HP$&0*]XIROJHPVVHQYRUHLQHUOHJLWLPHQNOLQLVFKHQ$QZHQGXQJYRQJHQRPYHU
lQGHUQGHQ9HUIDKUHQDP0HQVFKHQGLHIROJHQGHQ%HGHQNHQDXVJHUlXPWZHUGHQ'LH$QZHQ
GXQJHQGUIHQVHOEVW NHLQHSDWKRJHQHQ)ROJHQQDFKVLFK]LHKHQXQGJHQDXVRZHQLJGUIHQ
DQGHUHXQYRUKHUJHVHKHQHJHQHWLVFKH9DULDWLRQHQRGHUHSLJHQHWLVFKH6SXUHQDXIWUHWHQGLHHLQ
©DEQRUPDOHVª)XQNWLRQLHUHQGHV2UJDQLVPXVEHZLUNHQ
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

,QLKUHU]ZHLWHQ6WHOOXQJQDKPHYRQLVWGLH/HRSROGLQDGHU$QVLFKWGDVVGLH(PEU\RQHQIRU
VFKXQJDXFK LQ'HXWVFKODQGHUODXEWZHUGHQVROOWHZHQQJOHLFKHVVSH]LILVFKH%HGHQNHQJHEH
GLHHV]XDGUHVVLHUHQJHOWH'LHVH%HGHQNHQ IKUHQGHQ$XWRULQQHQXQG$XWRUHQ]XIROJHDEHU
QLFKW GD]X GLH )RUVFKXQJ DQ(PEU\RQHQ JUXQGVlW]OLFK DE]XOHKQHQ (VZLUG DEHU DXFK NHLQH
$XIO|VXQJ GHV JUXQGOHJHQGHQ 'LVVHQVHV HUZDUWHW ZHVKDOE HLQ ©YHUQQIWLJHU UHFKWVSROLWLVFKHU
.RPSURPLVVª DOV GLH EHVWH /|VXQJ JHVHKHQZLUG GLHVHU.RPSURPLVV ODXWHW ©QXU ½YHUZDLVWH¾
(PEU\RQHQIUGLH)RUVFKXQJ]X]XODVVHQª1DWLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQD
6'LH9HUZHQGXQJYRQ©EHU]lKOLJHQª(PEU\RQHQPVVWHGDEHLGHQIROJHQGHQ%H
GLQJXQJHQ HQWVSUHFKHQ 'LH (OWHUQ PVVWHQ PLW GHU )RUVFKXQJ HLQYHUVWDQGHQ VHLQ GLH )RU
VFKXQJ VROOWH QXU DXIPHGL]LQLVFKH=ZHFNH EHVFKUlQNWZHUGHQ ©XQG DXFK QXU LQ JDQ] IUKHQ
(QWZLFNOXQJVSKDVHQªHUIROJHQYJOGLH7DJH5HJHOLQ*URVVEULWDQQLHQ6FKZHGHQXQG)UDQN
UHLFKHEG6$XFKVROOWHQHWZDQDFKGHP9RUELOGGHUEULWLVFKHQ©+XPDQ)HUWLOLVDWLRQDQG
(PEU\RORJ\$XWKRULW\ª +)($ GW ©%HK|UGH IU PHQVFKOLFKH %HIUXFKWXQJ XQG (PEU\RORJLHª
JHVHW]OLFK GHILQLHUWH .ULWHULHQ JHSUIW ZHUGHQ GLH GLH /L]HQ]LHUXQJ YRQ )RUVFKXQJVYRUKDEHQ
EHWUHIIHQ9RUHLQHUVROFKHQ'XUFKIKUXQJVROOWHHLQH]XVWlQGLJH(WKLNNRPPLVVLRQGHPMHZHLOLJHQ
9RUKDEHQ]XJHVWLPPWKDEHQPHQVFKOLFKH(PEU\RQHQPVVWHQDXFKYRUZLOONUOLFKHU9HUZHQ
GXQJJHVFKW]WZHUGHQGDVKHLVVWHVPVVWHGHU1DFKZHLVHUEUDFKWZHUGHQGDVVGLHMHZHLOL
JHQ)RUVFKXQJVYRUKDEHQ©KRFKUDQJLJHQ)RUVFKXQJV]LHOHQªXQWHUZRUIHQVLQGHEG6
'HU1XIILHOG&RXQFLOVSULFKWVLFKLQVHLQHPHUVWHQ%HULFKWDXVVHUGHPIUPHKU,QWHUGLV]LSOLQDUL
WlW DXV GDV KHLVVW LKP ]XIROJH VROOWH HLQH VWlUNHUH .RUUHVSRQGHQ] ]ZLVFKHQ ZLVVHQVFKDIW
OLFKHPXQG HWKLVFKHP'LVNXUV LQ GLH:HJH JHOHLWHW ZHUGHQ'LH QHXHQ JHQRPYHUlQGHUQGHQ
$QZHQGXQJHQZUGHQDOVRHLQHGLVNXUVLYHNRRSHUDWLYHXQGHIIHNWLYH$UEHLWVZHLVHGHUXQWHU
VFKLHGOLFKHQ)RUVFKXQJVJUXSSHQYHUODQJHQ'DEHLVROOWHQDXFKKLQUHLFKHQGHQRUPDWLYH6WUXN
WXUHQLPSOHPHQWLHUWZHUGHQXPHLQHUVHLWV*HQRPH(GLWLQJDP0HQVFKHQHIIHNWLYNRQWUROOLHUHQ
XQGDQGHUHUVHLWV|IIHQWOLFKHV9HUWUDXHQJDUDQWLHUHQ]XN|QQHQ1XIILHOG&RXQFLORQ%LRHWKLFV
 6  ,Q VHLQHP ]ZHLWHQ%HULFKW VWHOOW GHU1XIILHOG&RXQFLO GDUEHU KLQDXV ]ZHL )RU
VFKXQJVDQVlW]HYRUGLHYRQ)RUVFKXQJVHLQULFKWXQJHQZHLWHUYHUIROJWZHUGHQVROOWHQZLHREHQ
EHUHLWVNXU]HUZlKQWZXUGH1XIILHOG&RXQFLORQ%LRHWKLFV6]XPHLQHQGLH)RU
VFKXQJ ]X 6LFKHUKHLW XQG (IIL]LHQ] YRQ*HQRPH (GLWLQJ9HUIDKUHQ XP GLH (QWZLFNOXQJ YRQ
HYLGHQ]EDVLHUWHQ6WDQGDUGVLQGHUNOLQLVFKHQ$QZHQGXQJYRUDQ]XWUHLEHQGDVKHLVVWXP6WDQ
GDUGVIUVLFKHUHXQGGXUFKIKUEDUHNOLQLVFKH$QZHQGXQJHQ]XHQWZLFNHOQ]XPDQGHUHQHLQH
VR]LDOZLVVHQVFKDIWOLFKH)RUVFKXQJGLHVLFKPLWGHQ)ROJHQ IUGDV:RKOEHILQGHQYRQ3HUVR
QHQEHIDVVWZHOFKHHLQHP*HQRPH(GLWLQJXQWHU]RJHQZXUGHQYJOGD]XHEG6,Q%H
]XJ DXI GLH QHXDUWLJH ©HSLVWHPLVFKH 3RVLWLRQª GHU LQGLYLGXHOOHQ (QWVFKHLGXQJVWUlJHU GDV
KHLVVW MHQHU0HQVFKHQPLW .LQGHUZXQVFK GLH LQ =XNXQIW DXI GLH QHXHQ JHQRPYHUlQGHUQGHQ
9HUIDKUHQ]XUFNJUHLIHQN|QQWHQ LVWDXVVHUGHPGDV3RWHQ]LDO IUQHXH)RUPHQGHU'LVNULPL
QLHUXQJ]XHUIRUVFKHQGLHVLFKDXIJUXQGGHUJHQHWLVFKHQ9DULDWLRQHUJHEHQN|QQHQ 1XIILHOG
&RXQFLORQ%LRHWKLFV6
,Q%H]XJDXI0LNURRUJDQLVPHQXQG%HGHQNHQ]XU%LRVLFKHUKHLWYHUZHLVWGDV($6$&DXI
GLH ©*OREDO<RXQJ$FDGHP\ª VRZLH DXI GLH:LVVHQVFKDIWVJHPHLQGH LQVJHVDPW (UVWHUH VROOWH
VLFKPLWGHU([SDQVLRQGHU',<%LRORJLH&RPPXQLW\DXVHLQDQGHUVHW]HQ/HW]WHUHVROOWHZHLWHUKLQ
GLH SROLWLVFK9HUDQWZRUWOLFKHQ LQIRUPLHUHQ VRZLH EHUDWVFKODJHQ XQG GDEHL DXFK GDV%LRZDIIHQ
EHUHLQNRPPHQYRQEHUFNVLFKWLJHQGDVJHJHEHQHQIDOOVDEJHlQGHUWZHUGHQPXVV
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

 (PSIHKOXQJHQ]XUVRPDWLVFKHQ*HQWKHUDSLHDP0HQVFKHQ
'LH%%$:LVWGHU$QVLFKWGDVVGLH$QZHQGXQJYRQ*HQRPH(GLWLQJDP0HQVFKHQ]XVRPD
WLVFKJHQHWLVFKHQ 7KHUDSLH XQG 3UlYHQWLRQV]ZHFNHQ ©HWKLVFK EHJUQGEDU VRZLH WHFKQLVFK
DQJHPHVVHQVLFKHUªVHL%%$:6(VPVVHDEHUGHUMHZHLOLJHWHFKQLVFKH.RQWH[W
XQGGLHNOLQLVFKH$QZHQGXQJEHDFKWHWZHUGHQZLHHWZDGLH1DWLRQDO$FDGHPLHVIRUGHUQXQG
DXFK&KDQFHQXQG5LVLNHQJHOWHHVDE]XZlJHQ9RUDOOHPGLHXQWHUVFKLHGOLFKHQ$UWHQYRQ2II
7DUJHW(IIHNWHQPVVWHQ LP%OLFNEHKDOWHQZHUGHQ'LHEHVWHKHQGHQ5HJHOXQJHQ IUVRPDWL
VFKH*HQWKHUDSLHVROOWHQGDEHLEHUQRPPHQZHUGHQ1$6(06
$XFKGLHQLHGHUOlQGLVFKH(WKLNNRPPLVVLRQHPSILHKOWGDVVGLH*UXQGODJHQIRUVFKXQJUHJXOLHUW
XQGJHPlVVEHVWLPPWHQHWKLVFKHQ.ULWHULHQIRUWJHVHW]WZLUG(LQHVGHU)RUVFKXQJVJHELHWHVHL
HEHQ GLH VRPDWLVFKH*HQWKHUDSLH E]Z GHUHQ$QZHQGXQJHQ GLH GXUFK ©VRXQG VFLHQWLILF UH
VHDUFKªKLQVLFKWOLFKLKUHU&KDQFHQXQG5LVLNHQHUIRUVFKWZHUGHQPVVHQEHYRUGDPLW]XVDP
PHQKlQJHQGHNOLQLVFKH$QZHQGXQJHQ]XP(LQVDW]NRPPHQ5R\DO1HWKHUODQGV$FDGHP\RI
$UWV DQG 6FLHQFHV  6  'LH EHVWHKHQGHQ5LFKWOLQLHQ ]XU*HQWKHUDSLH ]X NOLQLVFKHQ
9HUVXFKHQXQG]XUJHQHWLVFKHQ0RGLILNDWLRQVHLHQDEHU]XUHLFKHQGDXVJHDUEHLWHWXPHLQH]X
IULHGHQVWHOOHQGH VRPDWLVFKNOLQLVFKH$QZHQGXQJ GXUFK]XIKUHQ 'LH$6+* VSULFKW VLFK DXV
VHUGHP GDIU DXV GDVV GLH *UXQGODJHQIRUVFKXQJ GXUFK |IIHQWOLFKH *HOGHU JHI|UGHUW ZLUG
$6+*
$XFKGHP($6$&]XIROJHPVVHQGLH5LVLNHQXQJHQDXHU0RGLILNDWLRQHQQRFKYLHOEHV
VHU YHUVWDQGHQZHUGHQ*OHLFK]HLWLJ HPSIHKOHQ GLH$XWRULQQHQ XQG$XWRUHQ GLH SRWHQ]LHOOHQ
&KDQFHQ GHV *HQRPH (GLWLQJV DP 0HQVFKHQ ZHLWHU ]X XQWHUVXFKHQ 'LHVH$QZHQGXQJHQ
VROOWHQ VWHWV XQWHU VWUHQJHU .RQWUROOH HYDOXLHUW ZHUGHQ XQG ]ZDU LQQHUKDOE GHU EHVWHKHQGHQ
XQGZHLWHU]XHQWZLFNHOQGHQUHJXODWRULVFKHQ5DKPHQZHUNHIU*HQXQG=HOOWKHUDSLH
'HU1XIILHOG&RXQFLOLVWJHQDXVRGHU0HLQXQJGDVVGLH&KDQFHQXQG5LVLNHQHLQHVJHQRPYHU
lQGHUQGHQ9HUIDKUHQV LP9RUKLQHLQ]XUHLFKHQGEHXUWHLOWZHUGHQPVVHQ6R LVWHWZD LP)DOO
HLQHV UHSURGXNWLRQVPHGL]LQLVFKHQ(LQJULIIV]XHUVWGLH:DKUVFKHLQOLFKNHLWGHV(LQWUHWHQVHLQHU
JHQHWLVFKHQ.UDQNKHLWJHQDXHLQ]XVFKlW]HQ1XIILHOG&RXQFLORQ%LRHWKLFV6I
,QIRER[;HQRWUDQVSODQWDWLRQLPHWKLVFKHQ'LVNXUV
'HU1XIILHOG&RXQFLOZHLVWGDUDXIKLQGDVVLQGHU9HUJDQJHQKHLW]ZDUEHUHLWVYLHOHGHUHWKLVFKHQ)UDJHQLQ%H]XJDXI
;HQRWUDQVSODQWDWLRQ EHKDQGHOW ZRUGHQ VHLHQ GXUFK GHQZLVVHQVFKDIWOLFKHQ)RUWVFKULWW MHGRFK HUQHXWHU'LVNXVVLRQV
EHGDUIEHVWHKH1XIILHOG&RXQFLORQ%LRHWKLFVYJO1XIILHOG&RXQFLORQ%LRHWKLFV'DV3RWHQ]LDOGHUQHXHQ
*HQRPH (GLWLQJ9HUIDKUHQ ZHUGH DOV EHUDXV KRFK HLQJHVFKlW]W ©;HQRWUDQVSODQWDWLRQ UHVHDUFKHUV YLHZ JHQRPH
HGLWLQJDVKDYLQJ½JDPHFKDQJLQJ¾SRWHQWLDOWRDFFHOHUDWHUHVHDUFKLQWKLVDUHDª1XIILHOG&RXQFLORQ%LRHWKLFV
6  'LH WHFKQRORJLVFKHQ 1HXHUXQJHQ N|QQWHQ HWZD GDIU HLQJHVHW]W ZHUGHQ GDV $XIWUHWHQ YRQ =RRQRVHQ ]X
YHUULQJHUQ DOVR ,QIHNWLRQVNUDQNKHLWHQ GLH YRQ 7LHU ]X 0HQVFK XQG YRQ 0HQVFK ]X 7LHU EHUWUDJHQ ZHUGHQ$XFK
XQHUZQVFKWH,PPXQUHDNWLRQHQN|QQWHQYHUPLHGHQZHUGHQVLHKH/DQJXQG*ULHVVOHULQGLHVHP%DQG.DSLWHO
 
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
(LQ$VSHNWYHUGLHQWGDEHLDXVHWKLVFKHU6LFKWEHVRQGHUH%HDFKWXQJZLHGLH$XWRULQQHQXQG$XWRUHQIHVWKDOWHQZHLO
GDGXUFKELVKHULJH(LQVFKUlQNXQJHQEHUZXQGHQZHUGHQN|QQWHQGDV0XOWLSOH[LQJGDVKHLVVWGLHPLWWHOV&5,635&DV
HU|IIQHWH0|JOLFKNHLW]XUVHOEHQ=HLWPHKUHUH(GLWLHUXQJHQLQHLQHPJHJHEHQHQ*HQRPYRU]XQHKPHQ'DGXUFKN|QQ
WHQJURVVDQJHOHJWHJHQHWLVFKH0RGLILNDWLRQHQGXUFKJHIKUWZHUGHQXPV\QWKHWLVFKH*HQHE]Z WUDQVJHQH$QDORJD
RGHU DXFK NRPSOH[H V\QWKHWLVFKH2UJDQLVPHQRGHU RUJDQLVFKH.RPSRQHQWHQ ]X VFKDIIHQ 1XIILHOG&RXQFLO RQ%LR
HWKLFV6'LHWHFKQLVFKHQ1HXHUXQJHQVFKHLQHQMHGHQIDOOVHLQH5HYLVLRQGHUHWKLVFKHQ'HEDWWHUXQGXP
;HQRWUDQVSODQWDWLRQ QRWZHQGLJ ]X PDFKHQ DXFK LQ %H]XJ DXI HLQH DQJHPHVVHQH 5HJXODWLRQ HEG 6  'DV
($6$&VSULFKWKLHUEHLGLH(PSIHKOXQJDXVGDVVVLFKGLHSROLWLVFK9HUDQWZRUWOLFKHQDXIGLHQHXHQ$QZHQGXQJVP|J
OLFKNHLWHQYRUEHUHLWHQVROOWHQ©WKLVPD\ UHTXLUH IXUWKHUGLVFXVVLRQRI WKHPHFKDQLVP IRUDSSURYLQJPHGLFDOSURGXFWV
UHODWLQJWRFHOOVDQGWLVVXHVWRJHWKHUZLWKDVVHVVPHQWRIWKHLPSOLFDWLRQVRIZKHWKHUWKHHGLWHGGRQRULVUHJDUGHGDVD
*02RUQRWª($6$&6E
 (PSIHKOXQJHQLQ%H]XJDXISUlYHQWLYHXQG©YHUEHVVHUQGHªJHQWHFKQLVFKH
(LQJULIIHLQGHU+XPDQPHGL]LQ
'LH/HRSROGLQD OHKQW HLQ(QKDQFHPHQW GHV0HQVFKHQ MHQVHLWV GHU WKHUDSHXWLVFKHQ%HKDQG
OXQJ XQG 3UlYHQWLRQ DE GHQQ HV JHEH QLFKW QXU LPPHU QRFK JHZDOWLJH:LVVHQVOFNHQ XQG
QLFKWDEVFKlW]EDUH5LVLNHQVRQGHUQHVZUGHQVLFKDXISULQ]LSLHOOHU(EHQHIXQGDPHQWDOHHWKL
VFKH VRZLH VR]LDOH )UDJHQ VWHOOHQ XQG GLH JHVHOOVFKDIWOLFKH %HDQWZRUWXQJ GHUVHOEHQ VWHKH
QRFK ZHLWJHKHQG DXV 'DKHU VFKHLQW HLQ NDWHJRULVFKHV 9HUERW HLQHV *HQRPH (GLWLQJV DP
0HQVFKHQEORVV]XYHUEHVVHUQGHQ=ZHFNHQZHLWHUKLQJXWEHJUQGHW]XVHLQZLHGLH/HRSRO
GLQDVDJW1DWLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQD$XFKGLH1DWLRQDO$FD
GHPLHVOHKQHQYRUGHP+LQWHUJUXQGGHVMHW]LJHQ:LVVHQVVWDQGVGLH9HUZHQGXQJYRQ*HQRPH
(GLWLQJ]XDQGHUHQ=ZHFNHQDOV]XU%HKDQGOXQJXQG3UlYHQWLRQDE(VVHLHQYHUOlVVOLFKH.RQ
WUROOPHFKDQLVPHQ]XU9HUKLQGHUXQJYRQ(QKDQFHPHQW(LQJULIIHQ]XHWDEOLHUHQ'HQQRFKVROOWH
HLQH|IIHQWOLFKH'LVNXVVLRQEHUP|JOLFKH9RUWHLOHXQGUHDOHDQWL]LSLHUWHVR]LDOH$XVZLUNXQJHQ
HLQHVSRWHQ]LHOOHQ(QKDQFHPHQWVWDWWILQGHQ1$6(0
'LHQLHGHUOlQGLVFKH(WKLNNRPPLVVLRQHPSILHKOW LQlKQOLFKHU:HLVHGDVVLP)DOOHYRQSUlYHQ
WLYHQ$QZHQGXQJHQGHUVRPDWLVFKHQ*HQWKHUDSLHGLHHWKLVFKHQ$VSHNWHGLVNXWLHUWXQGJHJH
EHQHQIDOOVDGlTXDWH5HJHOXQJHQHUDUEHLWHWZHUGHQVROOWHQ'HU%OLFNVHLGDEHLDXIGHQHLQ]HO
QHQ%HKDQGOXQJVP|JOLFKNHLWHQ]XULFKWHQXQGQLFKWDXIGLH7HFKQRORJLHGHV*HQRPH(GLWLQJV
LQVJHVDPW$XFKP|JOLFKHDOWHUQDWLYH ,QWHUYHQWLRQHQVROOWHQEHDFKWHWZHUGHQ6ROFKHSUlYHQ
WLYHQ(LQJULIIH VHLHQDXVVHUGHP LPPHU LQ HLQHU EUHLWHUHQ'HEDWWH UXQGXPGLH9HUEHVVHUXQJ
GHV0HQVFKHQ]XYHURUWHQ6ROOWHQJHQHWLVFKH(LQJULIIHGLHZHGHUWKHUDSHXWLVFKQRFKSUlYHQ
WLYVRQGHUQ©YHUEHVVHUQGªZLUNHQ©½LPSURYH¾KXPDQEHLQJVª5R\DO1HWKHUODQGV$FDGHP\RI
$UWV DQG 6FLHQFHV  6  XQWHU EHVWLPPWHQ 8PVWlQGHQ HUODXEW ZHUGHQ PVVWHQ VLH
MHGHQIDOOVKLQUHLFKHQG UHJXOLHUWZHUGHQXPGLH6LFKHUKHLW GHU%HWHLOLJWHQ]XJDUDQWLHUHQ9RU
GHU$QZHQGXQJ GHU QHXHQ JHQWHFKQLVFKHQ 9HUIDKUHQ DXI .HLPEDKQ]HOOHQ EUDXFKW HV GDU
EHUKLQDXVQRFKYLHOPHKU)RUVFKXQJXQGDXFK|IIHQWOLFKH'HEDWWHQGDPLWVLFKHUJHVWHOOWZHU
GHQ NDQQ GDVV ZHVHQWOLFKH HWKLVFKH :HUWH EHZDKUW XQG QHJDWLYH 1HEHQHIIHNWH YHUKLQGHUW
ZHUGHQ

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

,Q%H]XJDXIGLH%HVWLPPXQJGHVVHQZDVJHQDXXQWHU(QKDQFHPHQW]XYHUVWHKHQVHLHPS
ILHKOW GHU 1XIILHOG &RXQFLO GLH %HVWLPPXQJ GHV ©QRUPDOHQ )XQNWLRQLHUHQVª HLQHV JHVXQGHQ
0HQVFKHQ ZHLWHU DXV]XDUEHLWHQ 1XU VR N|QQH HUNDQQW ZHUGHQ ZHOFKH 0DVVQDKPHQ EHU
GLHVHV1RUPDOVHLQKLQDXVIKUHQE]ZZHOFKH(LQJULIIHDOV(QKDQFHPHQWHLQ]XVWXIHQVLQGYJO
]XP%HJULIIGHU1RUPGHQ$EVFKQLWW6HLWHRGHU1XIILHOG&RXQFLORQ%LRHWKLFV
6
 (PSIHKOXQJHQ]XYHUHUEEDUHQJHQHWLVFKHQ(LQJULIIHQDP0HQVFKHQ
'HU %%$: ]XIROJH VHL GLH .HLPEDKQWKHUDSLH LP *HJHQVDW] ]XU VRPDWLVFKHQ *HQWKHUDSLH
©GHU]HLWDXINHLQHQ)DOO UHLI >«@XQGGHUHQ$QZHQGXQJVWHKWDXFKSULQ]LSLHOO]XU'LVNXVVLRQª
%%$:6'HVKDOEIRUGHUQGLH$XWRULQQHQXQG$XWRUHQHLQ0RUDWRULXPIUJHQFKLUXU
JLVFKH([SHULPHQWHDQGHUPHQVFKOLFKHQ.HLPEDKQXPRIIHQH)UDJHQNOlUHQXQG(PSIHKOXQ
JHQDXVDUEHLWHQ]XN|QQHQZLHHWZDDXFKGLH(*(6VLHKH]XU)RUGHUXQJHLQHV
0RUDWRULXPVGHQEHWUHIIHQGHQ$EVFKQLWWZHLWHUXQWHQ'LHDOV©ZHQLJNODUE]ZZHQLJNRQVLV
WHQWªEHVFKULHEHQH*HVHW]HVODJH %%$:6XQGGLHXQ]XUHLFKHQGHJHVHW]JHEHUL
VFKH%HJUQGXQJ IUGDV9HUERWYRQ.HLPEDKQHLQJULIIHQ]LHKHDXVVHUGHPGLH1RWZHQGLJNHLW
HLQHU©WLHIHUJUHLIHQGHQ$EZlJXQJGHU*UQGHªQDFKVLFK©GLHIURGHUJHJHQGLH=XOlVVLJNHLW
HLQHU.HLPEDKQWKHUDSLHVSUHFKHQªHEG6
,QLKUHU]ZHLWHQ6WHOOXQJQDKPHZHLVWGLH/HRSROGLQDGDUDXIKLQGDVVYRUHLQHUHWZDLJHQ.HLP
EDKQWKHUDSLHGLHP|JOLFKHQ)ROJHQVRJHQDXZLHP|JOLFKDQDO\VLHUWZHUGHQPVVHQ(VVHL
DXVVHUGHPVLFKHU]XVWHOOHQGDVVLP9HUJOHLFK]XUMHZHLOLJHQ(UENUDQNKHLWHLQYHUWUHWEDUQLHGUL
JHV5LVLNREHVWHKW'DIUZHUGHQHPSLULVFKH*UXQGODJHQEHQ|WLJWZHOFKHLKUHUVHLWVQXUGXUFK
GLHHQWVSUHFKHQGH)RUVFKXQJ]XKDEHQVLQG1DWLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSRO
GLQD
'HQ1DWLRQDO$FDGHPLHV]XIROJHPVVHQLQ%H]XJDXI.HLPEDKQHLQJULIIHQHEHQGHQMHZHLOLJHQ
NXOWXUHOOHQ1RUPHQDXFKGDVSK\VLVFKHXQGSV\FKLVFKH:RKOEHILQGHQGHUEHWURIIHQHQ.LQGHU
GLH$XWRQRPLHGHU(OWHUQVRZLHGLH/HLVWXQJVIlKLJNHLWYRQ5HJXODWLRQVV\VWHPHQXQDQJHPHV
VHQHRGHUPLVVEUlXFKOLFKH$QZHQGXQJHQ]XYHUKLQGHUQEHDFKWHWZHUGHQ:HQQQRFKPHKU
)RUVFKXQJ±DXFK]XZHQLJHUGULQJOLFKHQXQGHUIRUVFKWHQ)lOOHQ±XQGZHLWHUH5LVLNRDEVFKlW
]XQJXQWHUVWUHQJHU$XIVLFKWEHWULHEHQZHUGHQVRGLH1DWLRQDO$FDGHPLHVN|QQWHQ.HLPEDKQ
HLQJULIIHLQ=XNXQIW]XJHODVVHQZHUGHQ'DEHLPVVWHGHQ3UREDQGLQQHQXQG3UREDQGHQVRZLH
LKUHQ1DFKNRPPHQ MHGHQIDOOVHLQKLQUHLFKHQGHU6FKXW]]XWHLOZHUGHQ)UGHQ)DOOGHU=XODV
VXQJ VROOWHQ YHUHUEEDUH JHQWHFKQLVFKH (LQJULIIH MHGHQIDOOV QXU PLW JU|VVWHU 9RUVLFKW GXUFK
JHIKUWZHUGHQGDVKHLVVWQXUXQWHUGHQIROJHQGHQ%HGLQJXQJHQ
x ZHQQNHLQHYHUWUHWEDUHQ$OWHUQDWLYHQYRUKDQGHQVLQG
x ZHQQGDPLWVFKZHUH.UDQNKHLWHQRGHU%HKLQGHUXQJHQYHUKLQGHUWZHUGHQN|QQHQ
x ZHQQNHLQHQHJDWLYHQ)ROJHQDXIWUHWHQ
x ZHQQQXUHLQ]HOQH*HQHJH]LHOWEHKDQGHOWZHUGHQ
x ZHQQDXVUHLFKHQG'DWHQ]XP|JOLFKHQ&KDQFHQXQG5LVLNHQYRUKDQGHQVLQG
x ZHQQGDGXUFKGHU=XVWDQGQRUPDOHU*HVXQGKHLWKHUJHVWHOOWZHUGHQNDQQ
x ZHQQHLQHODQJIULVWLJH3ODQXQJYRUOLHJW
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
x ZHQQHVHLQHDQGDXHUQGH8QWHUVXFKXQJ.RQWUROOHJLEW
x ZHQQPD[LPDOH7UDQVSDUHQ]EHZDKUWZLUGXQG
x ZHQQHV0HFKDQLVPHQ]XU9HUKLQGHUXQJYRQ(QKDQFHPHQWJLEW
:HQQGLHVH%HGLQJXQJHQQLFKWHUIOOWZHUGHQVROOWHQYHUHUEEDUH(LQJULIIHDXFKQLFKW]XJHODV
VHQZHUGHQ 1$6(06  I'DV($6$&YHUWULWW GLH$QVLFKW GDVV NHLQHZHLWHUHQ
6FKULWWHXQWHUQRPPHQZHUGHQVROOWHQELVGLHUHOHYDQWHQHWKLVFKHQVLFKHUKHLWVXQGHIIL]LHQ]
EH]RJHQHQ$VSHNWHJHNOlUWZXUGHQXQGHLQEUHLWHUJHVHOOVFKDIWOLFKHU.RQVHQVEHVWHKW($6$&

'HU$6+*]XIROJHPVVHQ LQ%H]XJDXIP|JOLFKH]XNQIWLJH.HLPEDKQLQWHUYHQWLRQHQ
GLHIROJHQGHQ9RUDXVVHW]XQJHQHUIOOWVHLQ
x (VPXVVHLQH]ZLQJHQGHPHGL]LQLVFKH%HJUQGXQJYRUOLHJHQ
x (VPXVVGHU1DFKZHLVHYLGHQ]EDVLHUWHU)RUVFKXQJJHEUDFKWZHUGHQGHUGLHNOLQLVFKH$Q
ZHQGXQJDEVLFKHUQNDQQ
x (VEUDXFKWHLQHVWLFKKDOWLJHHWKLVFKH5HFKWIHUWLJXQJ±HWZDLQ%H]XJDXIVFKlGOLFKH)ROJHQ
RGHU GHQ 6FKXW] YRU XQ]XUHLFKHQG NRQWUROOLHUWHQ $QZHQGXQJHQ ± HQWODQJ GHP ©)RXU
SULQFLSOHVDSSURDFKªQDFK%HDXFKDPSXQG&KLOGUHVV
x (VPXVVHLQHWUDQVSDUHQWH|IIHQWOLFKH'HEDWWHJHIKUWZHUGHQ
'HU1XIILHOG&RXQFLO  QHQQW KLQVLFKWOLFK ©NDWHJRULVFKHU*UHQ]HQª IU NOLQLVFKH$QZHQ
GXQJHQGLHIROJHQGHQ.ULWHULHQVLHGUIHQQLFKWUFNVLFKWVORVVHLQ©QRWELRORJLFDOO\UHFNOHVVª
HEG6VLHPVVHQGHP:RKOEHILQGHQGHU]XEHKDQGHOQGHQ3HUVRQ]XJXWHNRPPHQXQG
VLHGUIHQNHLQHVR]LDOHQ6SDOWXQJHQQDFKVLFK]LHKHQ HEG6DXVVHUGHPVROOWHQVLH
HUVWQDFKHLQHU]XUHLFKHQGHQ|IIHQWOLFKHQ'HEDWWHGXUFKJHIKUWZHUGHQHEG6
'DUEHU KLQDXV ZHUGHQ DXFK NRQNUHWHUH (PSIHKOXQJHQ IU GLH 5HJXODWLRQ YRQ YHUHUEEDUHQ
JHQHWLVFKHQ(LQJULIIHQDP0HQVFKHQJHJHEHQ
x (LQHVROFKHNOLQLVFKH$QZHQGXQJGDUIVRODQJHQLFKWHUODXEWZHUGHQELVGLH5LVLNHQP|J
OLFKHU XQHUZQVFKWHU5HVXOWDWH JHQJHQG HUIRUVFKWZRUGHQ VLQG 'DV HUIRUGHUH$UUDQJH
PHQWVYHUPLWWHOVGHUHUGLH)ROJHQEHUZDFKWZHUGHQN|QQHQVRZLHOHJLWLPHXQGHIIHNWLYH
0HFKDQLVPHQ GLH JHJHQ XQHUZQVFKWH )ROJHQ ZLUNHQ 'DV VFKOLHVVH DXFK HLQH NODUH
5LFKWOLQLH HLQ HLQ 0RUDWRULXP DXVUXIHQ ]X N|QQHQ VRZLH HLQH $XVODXINODXVHO ©VXQVHW
SURYLVLRQªHEG6
x $XVVHUGHPPVVHQVROFKH(LQJULIIHV\VWHPDWLVFKOL]HQVLHUWXQGUHJXOLHUWZHUGHQXQG]ZDU
HUVWGDQQZHQQGXUFKHLQHQDWLRQDOH%HK|UGHLQ*URVVEULWDQQLHQHWZDGLH+)($QDFK
WHLOLJH(IIHNWHGHV9HUIDKUHQV]XUHLFKHQGJHSUIWZRUGHQVLQGHEG6
x $XFKZHQQ YHUHUEEDUH JHQHWLVFKH(LQJULIIH HUODXEWZHUGHQ VROOWHQ VLH QXU DXI &DVHE\
FDVH%DVLVGXUFKJHIKUWZHUGHQHEG6
x 6FKOLHVVOLFKGUIHQVROFKH(LQJULIIHQXULQQHUKDOEGHV.RQWH[WHVHLQHUVRUJIlOWLJEHUZDFK
WHQ6WXGLHHLQVFKOLHVVOLFKXPIDVVHQGHU)ROORZXS$UUDQJHPHQWVHUIROJHQHEG6
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

 (PSIHKOXQJHQ]XU5HFKWVODJHXQGUHJXODWRULVFKH0DVVQDKPHQ
'HU+LQ[WRQ*URXS]XIROJHREOLHJHHVGHQHLQ]HOQHQ*HVHOOVFKDIWHQEHUGHQ(LQVDW]GHUVSH
]LILVFKHQ*HQRPH(GLWLQJ$QZHQGXQJHQ LP5DKPHQHLQHU KLQUHLFKHQG UHJXOLHUWHQ NOLQLVFKHQ
)RUVFKXQJ]XXUWHLOHQ'LHVH(PSIHKOXQJVWLPPWDXFKPLWGHU%HWRQXQJGHUNXOWXUHOOHQ.RQWH[
WH EHUHLQ VLHKH$EVFKQLWW  6  $XVVHUGHP PVVHQ VLFK ,QVWLWXWLRQHQ GLH )RU
VFKXQJVYRUKDEHQ YRU GHU'XUFKIKUXQJ SUIHQ VROOHQ JHJHEHQHQIDOOV HUQHXWPLW GHQ EHVWH
KHQGHQ5HJXODULHQDXVHLQDQGHUVHW]HQXPVLFKGDUEHUNODU]XZHUGHQREEHVWLPPWH$QZHQ
GXQJHQGHV*HQRPH(GLWLQJVP|JOLFKVLQGEH]LHKXQJVZHLVHVHLQ VROOHQRGHUQLFKW)UGHQ
)DOOGDVV*HVHW]HVlQGHUXQJHQQRWZHQGLJVLQGVROOWHIUKJHQXJ6RUJHJHWUDJHQZHUGHQVR
GLH+LQ[WRQ*URXS
'LH(*(ULFKWHWHLQHQ$SSHOODQGLH(XURSlLVFKH.RPPLVVLRQ LQZHOFKHPHLQHDQKDO
WHQGH LQWHQVLYH5HIOH[LRQ GHU XQPLWWHOEDUPLWHLQDQGHU YHUEXQGHQHQ HWKLVFKHQ ZLVVHQVFKDIW
OLFKHQXQGUHJXODWRULVFKHQ$VSHNWHJHIRUGHUWZLUG
bKQOLFKIRUGHUWGLHVFKZHL]HULVFKH(WKLNNRPPLVVLRQHLQH$QWZRUWDXIGLH]HUVSOLWWHUWHXQGLQNR
KlUHQWH 5HFKWVODJH 6R VHL HWZD GLH *HZLQQXQJ YRQ XQG GLH )RUVFKXQJ DQ HPEU\RQDOHQ
6WDPP]HOOHQHUODXEW©JUXQGVlW]OLFKQLFKWKLQJHJHQVROFKHDQ(PEU\RQHQ LQYLWURREZRKO LQ
EHLGHQ)lOOHQ(PEU\RQHQYHUQLFKWHWZHUGHQªXQGGLHVZHLOGLH)RUVFKXQJDQ(PEU\RQHQ in 
vitroHLQHUDQGHUHQ5HJHOXQJXQWHUOLHJH1(.6E'HVKDOEEHIUZRUWHQGLH$XWRULQ
QHQXQG$XWRUHQ©GLHJHOWHQGHQUHFKWOLFKHQ*UXQGODJHQ]XEHUSUIHQXQGHLQNRKlUHQWHVXQG
XPIDVVHQGHV *HVHW] EHU GHQ 8PJDQJ PLW PHQVFKOLFKHQ (PEU\RQHQ ]X HUZlJHQª HEG
$XFKGLH$XWRULQQHQXQG$XWRUHQGHU/HRSROGLQDVSUHFKHQVLFKLQGLHVHP6LQQHIUHLQH©HQJ
EHJUHQ]WH :HLWHUHQWZLFNOXQJ GHV JHOWHQGHQ 5HFKWVª DXV 1DWLRQDOH $NDGHPLH GHU :LVVHQ
VFKDIWHQ/HRSROGLQD6
'LH1DWLRQDO$FDGHPLHVHPSIHKOHQGDVVGLHKLHVLJHQ%XQGHVlPWHUQLFKWQXUGLHVSH]LILVFKH
)RUVFKXQJ]X*HQRPH(GLWLQJILQDQ]LHUHQVROOWHQVRQGHUQDXFKGDPLWYHUZDQGWH)RUVFKXQJV
LQLWLDWLYHQVRZLH6WUDWHJLHQGLHVLFKDXIGLHIROJHQGHQ0DVVQDKPHQEH]LHKHQ%HUHLFKHLGHQWL
IL]LHUHQ GLH HLQH |IIHQWOLFKH 3DUWL]LSDWLRQ EHQ|WLJHQ ,QKDOWH HIIL]LHQW NRPPXQL]LHUHQ XQG GLH
|IIHQWOLFKH%HWHLOLJXQJLQEHUHLWVEHVWHKHQGHQ1HW]ZHUNHQI|UGHUQ$XVVHUGHPVROOWHGD]XEHL
JHWUDJHQ ZHUGHQ GDVV GLH VR]LRSROLWLVFKHQ HWKLVFKHQ XQG OHJDOHQ $VSHNWH GHU WKHUDSHX
WLVFKHQE]ZSUlYHQWLYHQ(LQJULIIHXQGGHV(QKDQFHPHQWEHVVHUYHUVWDQGHQZHUGHQXQGGDVV
GLH (UJHEQLVVH GHU |IIHQWOLFKHQ %HWHLOLJXQJ LQ GLH )HVWOHJXQJ YRQ 5HJHOXQJHQ HLQIOLHVVHQ
1$6(06I
'HP ($6$& ]XIROJH VROOWHQ GLH JHIRUGHUWHQ VHNWRUVSH]LILVFKHQ 5HJXOLHUXQJVPDVVQDKPHQ
HYLGHQ]EDVLHUWDEJHVLFKHUWZHUGHQ'DEHLVHLHQ&KDQFHQJHQDXVRZLHK\SRWKHWLVFKH5LVLNHQ
PLW HLQ]XEH]LHKHQ XQG GLH 5HJHOZHUNH VROOWHQ SURSRUWLRQDO VRZLH IOH[LEHO DXVJHVWDOWHW VHLQ
$XVVHUGHPJHEHQGLH0LWJOLHGHUGHV($6$&HLQLJHJHQHUHOOH(PSIHKOXQJHQIU4XHUVFKQLWWV
WKHPHQHWZDLQ%H]XJDXIVR]LDOHXQGDXFKJOREDOH*HUHFKWLJNHLW6REHVWHKWEHLVSLHOVZHLVH
GDV5LVLNR]XQHKPHQGHU8QJOHLFKKHLWXQG6SDQQXQJLQGHU*HVHOOVFKDIWZDVGHQ=XJDQJ]X
*HVXQGKHLWVOHLVWXQJHQEHWULIIW'LH:LVVHQVFKDIWVJHPHLQGHVROOWHGDKHUJHPHLQVDPPLWDQGH
UHQ$NWHXUHQ DQ GHQ 'HWHUPLQDQWHQ DUEHLWHQ GLH GLH JHVHOOVFKDIWOLFKH .OXIW YHUULQJHUQ XQG
]ZDU GXUFK ©DFWLYH NQRZOHGJH WUDQVIHU FROODERUDWLRQ EHWZHHQ UHVHDUFKHUV ZRUOGZLGH RSHQ
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

DFFHVVWRWRROVDQGHGXFDWLRQDQGHGXFDWLRQHIIRUWVª($6$&6E$XVVHUGHPVROO
WHQSROLWLVFKH(QWVFKHLGXQJVWUlJHULQQHQXQG(QWVFKHLGXQJVWUlJHUGLH(IIHNWHDQHUNHQQHQGLH
(85HJXOLHUXQJHQLQ/lQGHUQDXVVHUKDOEGHU(8]HLWLJHQ,QGLHVHP=XVDPPHQKDQJZHUGHQ
HWZDGLH6FKZLHULJNHLWHQLP=XJHGHU*025HJXOLHUXQJHQLQ(QWZLFNOXQJVOlQGHUQIUGLHGRUW
%HWURIIHQHQJHQDQQW
$XFK GHU$6+*  ]XIROJH VLQG QDWLRQDOH XQG LQWHUQDWLRQDOH 5HJHOXQJHQ ]X HUDUEHLWHQ
ZHOFKHGLH(PEU\RQHQIRUVFKXQJVRZLHP|JOLFKH.HLPEDKQLQWHUYHQWLRQHQUHJXOLHUHQ'LH)RU
VFKXQJHUIROJH LP|IIHQWOLFKHQ ,QWHUHVVHGDKHUVROOWHVLHDXFKYRQGHUgIIHQWOLFKNHLW UHJXOLHUW
ZHUGHQN|QQHQ]%PLWWHOV$XIVLFKWVVWUXNWXUHQXQG7UDQVSDUHQ]GXUFKGDV7HLOHQGHUZLVVHQ
VFKDIWOLFKHQ(UJHEQLVVHGXUFK3HHU5HYLHZ9HUIDKUHQEHL3XEOLNDWLRQHQXQGGXUFKHLQHRSWL
PLHUWH9HUWHLOXQJYRQ)RUVFKXQJVUHVVRXUFHQ
,Q GLHVHP =XVDPPHQKDQJ EHUOHJW GHU 'HXWVFKH (WKLNUDW LQ VHLQHU $GKRF6WHOOXQJQDKPH
GDVV GHU QRWZHQGLJH EUHLWH'LVNXUV GXUFK HLQH JURVVH LQWHUQDWLRQDOH .RQIHUHQ] ]XP7KHPD
DQJHUHJWZHUGHQ N|QQWH (VZLUG DXFK GLH )HVWOHJXQJ YRQ JOREDO YHUELQGOLFKHQ6LFKHUKHLWV
VWDQGDUGVELVKLQ]X5HVROXWLRQHQRGHUY|ONHUUHFKWOLFKHQ.RQYHQWLRQHQGLVNXWLHUW$XFKZHQQ
GLHVHU3UR]HVVPKVDPXQGVFKZHUIlOOLJ]XZHUGHQYHUVSUHFKHVHLGDVNHLQ9RUZDQGVROFKH
,QLWLDWLYHQ JDU QLFKW HUVW ]X HUJUHLIHQ 'HP 'HXWVFKHQ %XQGHVWDJ XQG GHU %XQGHVUHJLHUXQJ
ZLUGGDKHUHLQGULQJOLFKHPSIRKOHQDOVEDOGGLH,QLWLDWLYH]XHUJUHLIHQXQG©GDV7KHPDP|JOLFKHU
.HLPEDKQLQWHUYHQWLRQHQEHLP0HQVFKHQDXFKXQGYRUDOOHPDXIGHU(EHQHGHU9HUHLQWHQ1D
WLRQHQ]XSODW]LHUHQªXQGVLFKGRUW IUGLHYRP(WKLNUDWVNL]]LHUWHQ0DVVQDKPHQHLQ]XVHW]HQ
'HXWVFKHU(WKLNUDW'(5E6E
'HU1XIILHOG&RXQFLOHPSILHKOWNHLQH9HUlQGHUXQJGHU5HFKWVODJHYRU]XQHKPHQEHYRUJHNOlUW
LVWREGDGXUFKGLHEHLGHQYRUJHVFKODJHQHQHWKLVFKHQ3ULQ]LSLHQ:RKOHUJHKHQHLQHUVHLWVXQG
VR]LDOH*HUHFKWLJNHLW E]Z6ROLGDULWlW DQGHUHUVHLWV YHUOHW]WZHUGHQRGHUQLFKW'DV VFKOLHVVH
MHGRFKQLFKWDXVGDVVYHUHUEEDUH(LQJULIIHGXUFK*HQRPH(GLWLQJHLQPDOHUODXEWZHUGHQN|QQ
WHQ'DUDXIVROOWHVLFKGLHEULWLVFKH5HJLHUXQJYRUEHUHLWHQGDVKHLVVWGLH*HVXQGKHLWVPLQLVWHULQ
E]ZGHU*HVXQGKHLWVPLQLVWHU ©>«@ VKRXOGJLYH FRQVLGHUDWLRQ WREULQJLQJZLWKLQ WKH VFRSHRI
OLFHQVLQJDQ\KHULWDEOHJHQRPHHGLWLQJLQWHUYHQWLRQVWKDWFXUUHQWO\IDOORXWVLGHWKDWVFRSHª1XI
ILHOG&RXQFLORQ%LRHWKLFV6$QGLHQDWLRQDOHQ5HJLHUXQJHQZLUGDXVVHUGHPGLH
)RUGHUXQJJHVWHOOWHLQHLQWHUQDWLRQDOH'HNODUDWLRQ]XHUDUEHLWHQ©DIILUPLQJWKDWSHRSOHZKRVH
JHQRPHV KDYH EHHQ HGLWHG VKRXOG EH HQWLWOHG WR WKH IXOO HQMR\PHQW RI KXPDQ ULJKWVª HEG
6,Q%H]XJDXIYHUHUEEDUHJHQHWLVFKH(LQJULIIHDP0HQVFKHQVROOWHQDXFKGLHJHLVWLJHQ
(LJHQWXPVUHFKWHEHUFNVLFKWLJWZHUGHQXP6LFKHUKHLW(IIHNWLYLWlWXQGHWKLVFKH9DOLGLWlWJDUDQ
WLHUHQ]XN|QQHQ HEG6 6FKOLHVVOLFKZLUGGD]XDXIJHIRUGHUWPLW LQWHUQDWLRQDO WlWLJHQ
0HQVFKHQUHFKWVRUJDQLVDWLRQHQ ]XVDPPHQ]XDUEHLWHQ XP LQWHUQDWLRQDOHQ 'LDORJ XQG *RYHU
QDQFH]XEHI|UGHUQHEG6


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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

,QIRER[7LHUZRKODOV$VSHNWGHUHWKLVFKHQ'HEDWWH
7LHUHWKLVFKH$VSHNWHILQGHQVLFKLQGHQDXVJHZlKOWHQ6WHOOXQJQDKPHQVHOWHQ6R]lKOWGLH/HRSROGLQD]XGHQ9RUWHLOHQ
GHV &5,635&DV9HUIDKUHQV GDVV EHL K|KHUHQ 7LHUHQ GLH $XVVFKDOWXQJ XQG 9HUlQGHUXQJ YRQ *HQHQ GDGXUFK
GHXWOLFKVFKQHOOHUXQGHIIL]LHQWHUJHVFKHKHQN|QQHXQGQLFKWPHKUHLQH©VHKUJURVVH=DKOYRQ9HUVXFKVWLHUHQªQ|WLJ
ZlUH 1DWLRQDOH $NDGHPLH GHU :LVVHQVFKDIWHQ /HRSROGLQD  6 D bKQOLFK XQG HEHQIDOOV SULPlU XQWHU GHP
*HVLFKWVSXQNW GHU.RVWHQHIIL]LHQ] EHWRQW GHU1XIILHOG&RXQFLO GDVV LQ7LHUHQ HUZQVFKWH9HUlQGHUXQJHQ YHUPLWWHOV
*HQRPH(GLWLQJGLUHNWKHUYRUJHEUDFKWZHUGHQN|QQHQXQGHVQLFKWPHKUQ|WLJ LVWPHKUHUH*HQHUDWLRQHQ ]%YRQ
0lXVHQ]X]FKWHQ1XIILHOG&RXQFLORQ%LRHWKLFV6'LHPDQJHOQGH%HUFNVLFKWLJXQJGHV$VSHNWHVGHV
7LHUZRKOV ZLUG GDEHL IDVW DSRORJHWLVFKPLW GHU IHKOHQGHQ5HVSRQVH DXI GHQCall for Evidence GHV1XIILHOG &RXQFLO
HUNOlUWHEG6)Q=XVDPPHQIDVVHQGEHVWHKW8QHLQLJNHLWGDUEHURE&5,635&DVGXUFKGLH=LHOJHQDXLJ
NHLWGHV9HUIDKUHQVLQHLQHU5HGX]LHUXQJGHU$Q]DKOGHU9HUVXFKVWLHUHUHVXOWLHUWGHQQGXUFKGLHJHULQJHQ.RVWHQGHV
9HUIDKUHQV N|QQWHQ DXFK PHKU 7LHUH[SHULPHQWH GXUFKJHIKUW ZHUGHQ HEG 6  VLHKH ]X GLHVHP 3XQNW DXFK
,QIRER[DXI6HLWHLPYRUOLHJHQGHQ%HULFKW
(VZHUGHQDXFKQRFKDQGHUH$VSHNWHGLVNXWLHUWGLHDXV WLHUHWKLVFKHU3HUVSHNWLYH UHOHYDQWVLQG$OV©IDV]LQLHUHQGHª
©LQWULJXLQJª$XVVLFKWZLUGHWZDGLH(QWZLFNOXQJYRQVRJHQDQQWHQ©SHUVRQDOPXWDQWDQLPDOVªHUZlKQWHEG6
'LHVHIUEHVWLPPWH3HUVRQHQPRGLIL]LHUWHQ7LHUHVROOHQGD]XGLHQHQHLQH.UDQNKHLWVYDULDQWH]XPRGHOOLHUHQXQGVR
HLQH LQGLYLGXHOOH %HKDQGOXQJ EHLP 0HQVFKHQ ]X HUP|JOLFKHQ 'LHVH +DQGOXQJVRSWLRQ PDJ IU GDV 9HUKlOWQLV YRQ
0HGL]LQ XQG )RUVFKXQJ HLQ QHXHV )HOG HU|IIQHQ GD HLQH GLUHNWH 9HUELQGXQJ ]ZLVFKHQ VSH]LILVFKHQ 3DWLHQWHQ XQG
3DWLHQWLQQHQ XQG GHQ 7LHUPRGHOOHQ LP /DERU EHVWHKW 'HP1XIILHOG &RXQFLO ]XIROJH HUJHEHQ VLFK GDUDXV MHGHQIDOOV
QHXH $XVVLFKWHQ DXV SV\FKRORJLVFKHU 3HUVSHNWLYH GXUFK GLH DQGHUVDUWLJH LQWLPHUH 0HQVFK7LHU%H]LHKXQJ DEHU
DXFKLQ%H]XJDXI3ULYDWKHLWVXQG*HUHFKWLJNHLWVIUDJHQHWZDZHQQHVGDUXPJHKWZHUHLQVROFKHVSHUVRQDOLVLHUWHV
7LHUPRGHOOKDEHQXQGXQWHUZHOFKHQ%HGLQJXQJHQGLHVVWDWWILQGHQVROOHEG6
7LHUHWKLVFKH )UDJHQ ZHUGHQ KLHU DEHU QLFKW DXVGUFNOLFK JHVWHOOW XQG DXFK DQ DQGHUHU 6WHOOH QXU QHEHQEHL
DXIJHZRUIHQ6RGLVNXWLHUHQGLH$XWRULQQHQXQG$XWRUHQ$QZHQGXQJHQGHV*HQRPH(GLWLQJVGLHVLFKGLUHNWDXIGLH
*HVXQGKHLWXQGGDV:RKOHUJHKHQYRQ7LHUHQDXVZLUNHQYRUDOOHPLQ%H]XJDXIGHQ]XHUZDUWHQGHQNRPPHU]LHOOHQ
1XW]HQ HEG6 ,QGHU LQWHQVLYHQ9LHK]FKWXQJVSLHOWGLH$QSDVVXQJGHU7LHUHDQ8PZHOWEHGLQJXQJHQHLQH
ZLFKWLJH 5ROOH :HUGHQ =XFKWWLHUH LQ GHU /DQGZLUWVFKDIW HWZD DXI VHKU HQJHP 5DXP JHKDOWHQ VR EHVWHKW HLQH
JU|VVHUH*HIDKUGDVVVLFKLQIHNWL|VH.UDQNKHLWHQVFKQHOODXVEUHLWHQ'LHVH*HIDKUZLUGGXUFK0DVVQDKPHQZLHGLH
=FKWXQJKRUQORVHU5LQGHUGLHGDQQDXIQRFKHQJHUHP5DXPJHKDOWHQZHUGHQN|QQHQYHUVWlUNW'HVKDOEVRGLH
$XWRULQQHQ XQG$XWRUHQ ZLUG DNWLY DQ .UDQNKHLWVUHVLVWHQ]HQ JHIRUVFKW GDPLW GHU (LQVDW] YRQ SURSK\ODNWLVFKHQ
$QWLPLNURELRWLNDUHGX]LHUWZHUGHQNDQQXQGGLH5HVLVWHQ]JHJHQEHUGHQVHOEHQIROJOLFKYHUULQJHUWZLUG'HU1XIILHOG
&RXQFLO JHKW KLHU QXU DXI GLH NRPPHU]LHOOH 3HUVSHNWLYH HLQ XQGGLHV QXU LQ GHVNULSWLYHU:HLVH 6SlWHU ZLUG DEHU
]XPLQGHVW GDUDXI KLQJHZLHVHQ GDVV DXIJUXQG GHU GDPLW ]XVDPPHQKlQJHQGHQ WLHUHWKLVFKHQ %HGHQNHQ HLQH
YHUDQWZRUWXQJVYROOH |IIHQWOLFKH 'HEDWWH JHIKUW ZHUGHQ VROOWH HEG 6  $XVVHUGHP ZLUG LQ GHU ]ZHLWHQ
6WHOOXQJQDKPHYRQHUZlKQWGDVVDQHLQHPHLJHQHQ%HULFKW]X*HQRPH(GLWLQJLQ9HUELQGXQJPLW1XW]WLHUHQ
LQ GHU /DQGZLUWVFKDIW JHDUEHLWHW ZLUG 1XIILHOG &RXQFLO RQ %LRHWKLFV  6  )Q  'DV ($6$& EHPHUNW LQ
GLHVHP=XVDPPHQKDQJIUGHQHXURSlLVFKHQ.XOWXUUDXPOHGLJOLFKGDVVGLH)RUVFKXQJDQ7LHUHQEHUHLWVVWUHQJHQ
$XIODJHQXQWHUOLHJHXQGGDVVDQHUNDQQWZHUGHQVROOHZHOFKH0|JOLFKNHLWHQGLHQHXHQ*HQRPH(GLWLQJ9HUIDKUHQ
VRZRKO IU GLH 9HUEHVVHUXQJ GHU *HVXQGKHLW XQG GHV:RKOHUJHKHQV YRQ 7LHUHQ DOV DXFK IU ODQGZLUWVFKDIWOLFKH
%HODQJHPLWVLFKEUlFKWHQ($6$&6E


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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

 (PSIHKOXQJHQLQ5LFKWXQJHLQHUEUHLWHQ|IIHQWOLFKHQ'HEDWWH
'LH LQ9HUELQGXQJPLW GHP*HQRPH(GLWLQJ DP0HQVFKHQZHLWHUKLQ EHVWHKHQGHQ HWKLVFKHQ
'LOHPPDWD ELHWHQ IU YLHOH GHQ$QODVV GLH QRWZHQGLJH GLIIHUHQ]LHUWH$EZlJXQJ GXUFK HLQHQ
EUHLWHQJHVHOOVFKDIWOLFKHQ'LVNXUV]XI|UGHUQ6RHPSILHKOWGLHVFKZHL]HULVFKH(WKLNNRPPLVVLRQ
HLQH LQWHQVLYH NULWLVFKHRIIHQHXQG WUDQVSDUHQWHJHVHOOVFKDIWOLFKH'HEDWWHGLHDXIP|JOLFKVW
JUXQGOHJHQGHU(EHQHJHIKUWZHUGHQVROOWHXQGGLH5HFKWIHUWLJXQJVRZLHGLH5HLFKZHLWHGHV
JHOWHQGHQ9HUERWVYRQ.HLPEDKQHLQJULIIHQWKHPDWLVLHUHQVROOWH'LH+LQ[WRQ*URXSHPSILHKOWLQ
%H]XJ DXI *RYHUQDQFH XQG |IIHQWOLFKHV (QJDJHPHQW HEHQVR HLQHQ LQNOXVLYHQ GHOLEHUDWLYHQ
'LVNXUV$XVVHUGHPHUJHKWDQ+HUDXVJHEHULQQHQXQG+HUDXVJHEHUZLVVHQVFKDIWOLFKHU-RXUQD
OH GLH )RUGHUXQJ IU KRKH6WDQGDUGV LKUHU 3XEOLNDWLRQHQ ]X VRUJHQ EHLVSLHOVZHLVH N|QQWHQ
YRQGHQ%HLWUDJHQGHQKLQVLFKWOLFKKLHVLJHU*HVHW]HXQG5HJXODULHQDXINOlUHQGH6WHOOXQJQDK
PHQ JHIRUGHUW ZHUGHQ XQG JHJHEHQHQIDOOV DXFK GXUFK (WKLNNRPPLVVLRQHQ YHUIDVVWH 3UIEH
ULFKWH'DV($6$& IRUGHUW LQ GLHVHP=XVDPPHQKDQJ GDVV:LVVHQVFKDIWOHULQQHQ XQG:LV
VHQVFKDIWOHU LKUH =LHOYRUJDEHQ NODU XQG GHXWOLFK DUWLNXOLHUHQ 'DUEHU KLQDXV VHLHQ VR]LRORJL
VFKHXQGDQGHUHJHLVWHVZLVVHQVFKDIWOLFKH)RUVFKXQJHQQRWZHQGLJXPGDV|IIHQWOLFKH(QJD
JHPHQW]XYHUEHVVHUQ3ROLWLVFKH(QWVFKHLGXQJVWUlJHULQQHQXQG(QWVFKHLGXQJVWUlJHUZHUGHQ
GD]X DXIJHIRUGHUW XPVLFKWLJ ]X DJLHUHQ ZHQQ VLH GLH :LVVHQVFKDIW UHJXOLHUHQ GDV KHLVVW
5HJXODULHQVHLHQIOH[LEHO]XKDOWHQXQGGHUSRWHQ]LHOOH)RUWVFKULWW LQGHU*UXQGODJHQIRUVFKXQJ
VROOWHQLFKWDXIJUXQGYRQPRUDOLVFKHQ%HGHQNHQGLHDXVHLQHPDQGHUHQ%HUHLFKKHUVWDPPHQ
HWZDDXVGHU5HSURGXNWLRQVPHGL]LQEHVFKUlQNWZHUGHQ'LH(LQVFKUlQNXQJYRQZLVVHQVFKDIW
OLFKHP)RUWVFKULWWEHGUIHDOVRGHUEHJUQGHWHQXQGQDFKZHLVEDUHQ*HIDKUYRQ6FKDGHQ IU
0HQVFKHQRGHUVR]LDOH,QVWLWXWLRQHQ
$XFKGLH(*(IRUGHUWHLQHQVRUJIlOWLJHQ'LVNXUVLQ%H]XJDXI$N]HSWDELOLWlWXQG:QVFKEDUNHLW
GHUJHQRPYHUlQGHUQGHQ7HFKQRORJLHQ LQGHU+XPDQPHGL]LQXQG]ZDUGH]LGLHUWDOV LQNOXVLYH
'HEDWWHGLHDXIGLH=LYLOJHVHOOVFKDIWDXVJHZHLWHWZLUG'LH(*(VSULFKWVLFKJHJHQHLQHYHU
NU]WH 'HEDWWH DXV XQG IRUGHUW DXFK DQGHUH QRUPDWLYH 3ULQ]LSLHQ PLW HLQ]XEH]LHKHQ HWZD
0HQVFKHQZUGH*HUHFKWLJNHLW*OHLFKKHLW3URSRUWLRQDOLWlWXQG$XWRQRPLH'LHVHVHLHQ©FOHDU
O\DWVWDNHDQGVKRXOGEHSDUWRIWKLVQHFHVVDU\UHIOHFWLRQWRZDUGVWKHLQWHUQDWLRQDOJRYHUQDQFH
RIJHQHHGLWLQJª(*(6
(LQH EUHLWH LQWHUQDWLRQDOH 'HEDWWH ZLUG DXFK YRQ GHU QLHGHUOlQGLVFKHQ (WKLNNRPPLVVLRQ DOV
ZHVHQWOLFKHUDFKWHW(LQHVROFKHN|QQWHGDIUGLHQHQGLHNRQWURYHUVHQ7KHPHQP|JOLFKVWEUHLW
]XGLVNXWLHUHQGDVKHLVVW5LVLNHQ9RUWHLOHXQG%HGLQJXQJHQGHUJHQHWLVFKHQ(LQJULIIHLP/LFKW
GHU]XQHKPHQGHQZLVVHQVFKDIWOLFKHQ(UNHQQWQLV]XXQWHUVXFKHQXQGDXFKYRUELOGOLFKH3UDN
WLNHQ E]ZZHLWHU JHKHQGH5HJXOLHUXQJHQ ]X HQWZLFNHOQ ©2QO\ DIWHU WKHVH VWHSV KDYH EHHQ
VXFFHVVIXOO\FRPSOHWHGFDQWKHODZEHDPHQGHGWRSHUPLWJHQHWLFPRGLILFDWLRQLQWKHJHUPOLQH
XQGHUVSHFLILFFLUFXPVWDQFHVDQGVXEMHFWWRVSHFLILFFRQGLWLRQVª5R\DO1HWKHUODQGV$FDGHP\
RI$UWVDQG6FLHQFHV6'LH|IIHQWOLFKH'HEDWWHVROOWHGDEHLQLFKWDXIHLQHLQIDFKHV-D
RGHU1HLQIRNXVVLHUWVHLQVRQGHUQYLHOPHKUYRQGHU)UDJHJHOHLWHWZHUGHQ©KRZZHFDQXVH
JHQRPHHGLWLQJ LQ WKH IXWXUH LQDPDQQHU WKDW VDIHJXDUGVFULWLFDOPRUDO YDOXHV HJHTXDOLW\
UHVSHFW IRU GLYHUVLW\ DOOHYLDWLRQ RI VXIIHULQJ DQG OLPLWV WKH QHJDWLYH VLGH HIIHFWV DVPXFK DV
SRVVLEOHªHEG6
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'LH 1DWLRQDO$FDGHPLHV IRUGHUQ YRQ GHQ SROLWLVFK 9HUDQWZRUWOLFKHQ 7UDQVSDUHQ] /HJLWLPLWlW
XQG*HVWDOWXQJGHV|IIHQWOLFKHQ'LVNXUVHV]X I|UGHUQ'LHgIIHQWOLFKNHLW VROOWH LQGLH'HEDWWH
HLQEH]RJHQ ZHUGHQ GDPLW GLHVH WUDQVSDUHQW XQG LQNOXVLY JHVWDOWHW ZHUGHQ NDQQ 1$6(0
69RUDOOHPGLH'LVNXVVLRQUXQGXP.HLPEDKQHLQJULIIHPDFKHHLQHEUHLWH%HWHL
OLJXQJGHUgIIHQWOLFKNHLW XQDEGLQJEDU'DVKHLVVW YRUHLQHUNOLQLVFKHQ$QZHQGXQJVROOWHHLQH
H[WHQVLYHXQGLQNOXVLYH|IIHQWOLFKH3DUWL]LSDWLRQVWDWWJHIXQGHQKDEHQ8PGLH9LHOIDOWDQ LQIRU
PLHUWHQ6LFKWZHLVHQDPEHVWHQEHUFNVLFKWLJHQ]XN|QQHQNRPPHHVDXIK|FKVWH7UDQVSD
UHQ] LQGHQ'HEDWWHQVRZLHJU|VVWP|JOLFKHQ5HVSHNWYRUGHU3ULYDWVSKlUHGHU%HWHLOLJWHQDQ
XQG GLH 'XUFKIKUXQJ PVVWH YRQ HLQHU IRUWGDXHUQGHQ .RQWUROOH PLW |IIHQWOLFKHU %HWHLOLJXQJ
E]Z]XUHLFKHQGHU,QIRUPDWLRQEHJOHLWHWZHUGHQ$XFKEHLGHU)HVWOHJXQJYRQ5HJHOXQJHQ]X
*HQRPH (GLWLQJ VROOWH GLH gIIHQWOLFKNHLW PLWHLQEH]RJHQ ZHUGHQ 6FKOLHVVOLFK HPSIHKOHQ GLH
1DWLRQDO$FDGHPLHVGDVV ,QIRUPDWLRQVGHIL]LWHDXVJHJOLFKHQXQG6RUJHQE]Z8QVLFKHUKHLWHQ
JHNOlUWZHUGHQHEG6±
$XFKGLH$6+* IRUGHUWHLQH WUDQVSDUHQWH|IIHQWOLFKH'HEDWWHGLHEHVRQGHUV6WDNHKROGHU,QSXW
EHUFNVLFKWLJW'DEHLN|QQWHQ,QVWUXPHQWHHLQJHVHW]WZHUGHQZLH©GHOLEHUDWLYHGHPRFUDF\FLWL
]HQMXULHVDQGFRPPXQLW\EDVHGSDUWLFLSDWRU\UHVHDUFK>«@WR LQFRUSRUDWHFLWL]HQYDOXHVRUSD
WLHQWSHUVSHFWLYHV LQWR WHFKQRORJ\DVVHVVPHQWDQGHQVXLQJJXLGDQFHª$6+*6D
$OV 6WDNHKROGHUZHUGHQ VRZRKOPHGL]LQLVFKH XQGZLVVHQVFKDIWOLFKH&RPPXQLWLHV JHQDQQW DOV
DXFK (LQ]HOSHUVRQHQ XQG )DPLOLHQ GLH (UIDKUXQJHQPLW JHQHWLVFK EHGLQJWHQ .UDQNKHLWHQ JH
PDFKWKDEHQ VRZLHGLHDOOJHPHLQHgIIHQWOLFKNHLW HEG(LQH|IIHQWOLFKH'HEDWWH ]XU*UXQG
ODJHQIRUVFKXQJVHOEVWZLUGMHGRFKQLFKWJHIRUGHUWHEG6DE'HPJHJHQEHUIRUGHUWHWZD
GLH/HRSROGLQDLP/LFKWHGHUQHXHQ0|JOLFKNHLWHQHLQH©HUQHXWHGLIIHUHQ]LHUWH'HEDWWHEHUGLH
)RUVFKXQJDQIUKHQPHQVFKOLFKHQ(PEU\RQHQGLHDQGHUQIDOOVYHUZRUIHQZUGHQª1DWLRQDOH
$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQD6
'HU1XIILHOG&RXQFLOVSULFKWVLFKHEHQIDOOVIUHLQHEUHLWHLQNOXVLYHJHVHOOVFKDIWOLFKH'HEDWWHLQ
%H]XJDXIGLH:QVFKEDUNHLWGHUQHXHQ7HFKQRORJLHE]ZYRQYHUHUEEDUHQJHQHWLVFKHQ(LQ
JULIIHQLQGHU+XPDQPHGL]LQDXV(VVHLDXFKHLQ9HUVWlQGQLVIUGDV|IIHQWOLFKH,QWHUHVVH]X
HQWZLFNHOQGDVKHLVVWHVPVVHQLQVEHVRQGHUHDXFKMHQH0HQVFKHQLQGLH'HEDWWHPLWHLQEH
]RJHQ ZHUGHQ GLH P|JOLFKHUZHLVH LQ HLQH 3RVLWLRQ YHUVHW]W ZHUGHQ GLH GXUFK 8QJOHLFKKHLW
RGHUHUK|KWH9XOQHUDELOLWlWJHNHQQ]HLFKQHW LVW ,Q LKUHPHUVWHQ%HULFKWHPSIHKOHQGLH$XWRULQ
QHQXQG$XWRUHQGDKHUGDVVGLHgIIHQWOLFKNHLWPLWGHPZLVVHQVFKDIWOLFKHQ)RUWVFKULWWYHUWUDXW
JHPDFKW ZHUGHQ VROOWH 'LHQOLFK ZlUH LQ GLHVHP =XVDPPHQKDQJ DXFK ZHQQ ZLVVHQVFKDIW
OLFKHV:LVVHQDOV |IIHQWOLFKHV*XW ]XJlQJOLFK JHPDFKWZUGH 1XIILHOG&RXQFLO RQ%LRHWKLFV
6(VVHLDXFKGLH'LVNXUVYLHOIDOW]XZDKUHQE]Z]XHWDEOLHUHQXQGIU7UDQVSDUHQ]
LQGHU)RUVFKXQJXQGGHU'HEDWWH]XVRUJHQDXFKLP%OLFNDXIGLHHWKLVFKH5HFKWIHUWLJXQJGHU
)RUVFKXQJ 'LH %HWHLOLJXQJ GHU gIIHQWOLFKNHLW DP 'LVNXUV PVVH DXFK GHVZHJHQ JHI|UGHUW
ZHUGHQZHLOLQ]ZHLHUOHL+LQVLFKW|IIHQWOLFKHV,QWHUHVVHDQ*HQRPH(GLWLQJEHVWHKW]XPHLQHQ
LQ%H]XJDXIGDV©6R]LDOLQYHVWPHQWªLQ)RUVFKXQJXQG,QQRYDWLRQ]XPDQGHUHQDXIJUXQGGHV
P|JOLFKHQ (LQIOXVVHV DXI GDV :RKOEHILQGHQ GHU (LQ]HOQHQ XQG GDV PRUDOLVFKH *HIJH GHU
*HVHOOVFKDIW'LHJHIRUGHUWH'HEDWWHJLOWMHGHQIDOOVDOVQRWZHQGLJH9RUDXVVHW]XQJIU(QWVFKHL
GXQJHQKLQVLFKWOLFKGHUQHXHQ$QZHQGXQJVP|JOLFKNHLWHQ1XIILHOG&RXQFLORQ%LRHWKLFV
6=XGLHVHP=ZHFNVROOWHDXFKHLQHHLJHQH,QVWLWXWLRQRGHU.RPPLVVLRQJHJUQGHW
ZHUGHQXPGLH'HEDWWH]XI|UGHUQHEG6
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

 'LH)RUGHUXQJHLQHV0RUDWRULXPV
$XIIDOOHQG EHL YLHOHQ 6WHOOXQJQDKPHQ LVW GLH JHlXVVHUWH )RUGHUXQJ QDFK HLQHP0RUDWRULXP
ZREHLHLQHJHQDXHUH$QDO\VH]HLJWGDVVHVYLHOHXQWHUVFKLHGOLFKH)RUPHQYRQ0RUDWRULXPV
IRUGHUXQJHQ JLEW 'D GLHVH LP UHJXODWRULVFKHQ 'LVNXUV HLQH EHVRQGHUH 6WHOOXQJ HLQQHKPHQ
HUVFKHLQWLKUHJHQDXHUH$QDO\VHORKQHQVZHUW
'LH%%$:EHIUZRUWHWSULQ]LSLHOOGLH(UIRUVFKXQJGHUQHXHQ0HWKRGHQIUGHQPHGL]LQLVFKHQ
%HUHLFKVSULFKWVLFKDEHUJHJHQJHQFKLUXUJLVFKH([SHULPHQWHDQGHUPHQVFKOLFKHQ.HLPEDKQ
DXVGLHPLWGLHVHQ0HWKRGHQHEHQIDOOVP|JOLFKZHUGHQN|QQWHQ
©'LH,$*XQWHUVWW]W>«@GLHEHUHLWVLQ:LVVHQVFKDIWXQGgIIHQWOLFKNHLWYLHOGLVNXWLHUWH
)RUGHUXQJ QDFK HLQHP0RUDWRULXP IU .HLPEDKQ([SHULPHQWH 'LH =HLW GHV0RUDWR
ULXPV VROO JHQXW]W ZHUGHQ XP H[SHULPHQWHOOH HWKLVFKH XQG UHFKWOLFKH )UDJHQ GHU
.HLPEDKQWKHUDSLHRIIHQ WUDQVSDUHQWXQGNULWLVFK]XGLVNXWLHUHQXPGLH&KDQFHQXQG
5LVLNHQGHU7HFKQRORJLHQIU0HQVFKXQG1DWXUNODUHU]XGHILQLHUHQXQG(PSIHKOXQJHQ
IU]XNQIWLJH5HJHOXQJHQ]XHUDUEHLWHQª%%$:6
'LHYRUOLHJHQGH$QDO\VHKDWGHVKDOE]XP=LHO©HLQHQVROFKHQ'LVNXUV]XI|UGHUQªHEGYJO
DXFKHEG6(VZLUGDOVRH[SOL]LWJHVDJWZRUDXIVLFKGDV0RUDWRULXPEH]LHKWXQGZDUXP
HVKHOIHQVROO
*HPHLQVDPPLWGHU'HXWVFKHQ)RUVFKXQJVJHPHLQVFKDIW')*GHUDFDWHFK±'HXWVFKH$ND
GHPLHGHU7HFKQLNZLVVHQVFKDIWHQXQGGHU8QLRQGHUGHXWVFKHQ$NDGHPLHQGHU:LVVHQVFKDI
WHQ XQWHUVWW]W GLH /HRSROGLQD ©DXVGUFNOLFK HLQ IUHLZLOOLJHV LQWHUQDWLRQDOHV 0RUDWRULXP IU
VlPWOLFKH)RUPHQGHUNQVWOLFKHQ.HLPEDKQLQWHUYHQWLRQEHLP0HQVFKHQEHLGHU9HUlQGHUXQ
JHQGHV*HQRPVDQ1DFKNRPPHQZHLWHUJHJHEHQZHUGHQN|QQHQª1DWLRQDOH$NDGHPLHGHU
:LVVHQVFKDIWHQ/HRSROGLQD6:HQQDOVRDXVJHVFKORVVHQZHUGHQNDQQGDVVVLFK
HLQ (PEU\R ZHLWHUHQWZLFNHOW GDQQ LVW DXFK DXVJHVFKORVVHQ GDVV GLH 9HUlQGHUXQJ ZHLWHU
JHJHEHQZLUG'DKHUVFKHLQWGLH)RUPXOLHUXQJHQJHU ]XVHLQDOV LP)DOOHGHU%%$::HLWHU
KHLVVWHV
©'DV0RUDWRULXPVROOWHJHQXW]WZHUGHQXPRIIHQH)UDJHQWUDQVSDUHQWXQGNULWLVFK]X
GLVNXWLHUHQ GHQ 1XW]HQ XQG SRWHQWLHOOH 5LVLNHQ GHU 0HWKRGHQ EHXUWHLOHQ ]X N|QQHQ
XQGXP(PSIHKOXQJHQIU]XNQIWLJH5HJHOXQJHQ]XHUDUEHLWHQ'DV0RUDWRULXPVROOWH
DXFKGHU1RWZHQGLJNHLWHLQHU9HUHLQKHLWOLFKXQJGHU'HILQLWLRQHQGHU%HJULIIH½(PEU\R¾
XQG½.HLPEDKQ¾5HFKQXQJWUDJHQ>«@(VVROOWHDEHUQLFKWGD]XEHLWUDJHQGLHPHWKR
GLVFKH )RUWHQWZLFNOXQJ XQG GDPLW GLH DXVVLFKWVUHLFKHQ QHXHQ (LQVDW]P|JOLFKNHLWHQ
GHV genome editing IU GLH )RUVFKXQJ XQG $QZHQGXQJ JHQHUHOO HLQ]XVFKUlQNHQª
HEGYJODXFK6XQG


©'LH,$*Gentechnologiebericht LVWHLQ0RQLWRULQJ3URMHNWGHU%%$:GDVVLFKPLWGHQDNWXHOOHQ(QWZLFNOXQJHQGHU
*HQWHFKQRORJLHLQ'HXWVFKODQGEHVFKlIWLJWª%%$:6)Q
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

$XFKGHU(*(]XIROJHEHILQGHWVLFKGLH.HLPEDKQYHUlQGHUXQJPLWWHOV*HQRPH(GLWLQJLPPHU
QRFKLQGHQ$QIlQJHQ'LH)UDJHREVLHIU$QZHQGXQJHQDP0HQVFKHQSUl]LVHJHQXJZHU
GHQN|QQHLVWGDKHUQRFKRIIHQ'HVKDOEIRUGHUWDXFKGLH(*(HLQ0RUDWRULXPDXIJHQRPYHU
lQGHUQGH9HUIDKUHQEHWUHIIHQG©KXPDQHPEU\RVRUJDPHWHVZKLFKZRXOGUHVXOWLQWKHPRGLIL
FDWLRQRI WKHKXPDQJHQRPHª (*(6$XVVHUGHPVROOWHGLH8QWHUVFKHLGXQJ]ZL
VFKHQ*UXQGODJHQIRUVFKXQJXQGHLQHU)RUVFKXQJGLHNOLQLVFKH$QZHQGXQJHQHLQEH]LHKWEH
UFNVLFKWLJWZHUGHQ/HW]WHUHVROOWHHEHQIDOOVHLQHP0RUDWRULXPXQWHUVWHOOWZHUGHQ HEG)U
PDQFKH0LWJOLHGHU GHU (*( GLHPLW GHPGULWWHQ$UWLNHO GHU (80HQVFKHQUHFKWVFKDUWD DUJX
PHQWLHUHQ5HFKWDXI8QYHUVHKUWKHLWHUJLEWVLFKHLQHQRFKXPIDVVHQGHUH(LQVFKUlQNXQJLQ
%H]XJDXIYHUHUEEDUHJHQHWLVFKH(LQJULIIH]XUHSURGXNWLRQVPHGL]LQLVFKHQ=ZHFNHQ$XIJUXQG
GHUVFKRQPHKUPDOVHUZlKQWHQVFKZLHULJHQ*UHQ]]LHKXQJ]ZLVFKHQ*UXQGODJHQXQGDQJH
ZDQGWHU )RUVFKXQJZLUG YRQPDQFKHQ0LWJOLHGHUQ DXVVHUGHPHLQ0RUDWRULXPJHIRUGHUW GDV
HLQH *UXQGODJHQIRUVFKXQJ YHUELHWHW GLH .HLPEDKQYHUlQGHUXQJHQ LQYROYLHUW ± ]XPLQGHVW ELV
GDVHQWVSUHFKHQGH UHJXODWRULVFKH5DKPHQZHUNDQGLHQHXHQ WHFKQRORJLVFKHQ0|JOLFKNHLWHQ
DQJHSDVVWZRUGHQLVWYJOHEG'DV($6$&JUHLIWGLHVH)RUGHUXQJVRZLHMHQHGHU/HRSROGLQD
LQLKUHUHLJHQHQ6WHOOXQJQDKPHDXI($6$&6E
8QHLQVREHLQ0RUDWRULXPKLQVLFKWOLFK.HLPEDKQHLQJULIIHQ]XPJHJHQZlUWLJHQ=HLWSXQNWDQJH
EUDFKWLVWXP5LVLNHQXQGRIIHQH)UDJHQ]XNOlUHQLVWPDQVLFKDXFKLQGHUVFKZHL]HULVFKHQ
(WKLNNRPPLVVLRQ
©(LQ7HLOGHU.RPPLVVLRQVSULFKWVLFKIUGDVXQEHGLQJWH)HVWKDOWHQDP9HUERWGHU(LQ
JULIIHLQGLHPHQVFKOLFKH.HLPEDKQDXV(LQDQGHUHU7HLOGHU.RPPLVVLRQDQHUNHQQWGLH
1RWZHQGLJNHLW HLQHV 0RUDWRULXPV YRQ .HLPEDKQHLQJULIIHQ ]XP JHJHQZlUWLJHQ =HLW
SXQNW XP LQVEHVRQGHUHPHGL]LQLVFKH 5LVLNHQ XQG HWKLVFKH )UDJHQ ZHLWHU ]X NOlUHQ
XQGEHUGHQYHUDQWZRUWEDUHQ(LQVDW]GHVJHQHHGLWLQJDQ(PEU\RQHQQDFK]XGHQNHQ
6FKOLHVVOLFKZLOOHLQZHLWHUHU7HLOGHU.RPPLVVLRQGLH*UXQGODJHQIRUVFKXQJDQGHUHP
EU\RQDOHQ.HLPEDKQ YRQ HLQHP0RUDWRULXP DXVQHKPHQ XQG GLHVH ]XODVVHQª 1(.
6
$XFKGHUQLHGHUOlQGLVFKHQ:LVVHQVFKDIWVDNDGHPLH]XIROJHEUDXFKWHVYRUGHU$QZHQGXQJGHV
*HQRPH(GLWLQJVDXI.HLPEDKQ]HOOHQXP1DFKNRPPHQ]X]HXJHQPHKU)RUVFKXQJXQG|I
IHQWOLFKH'HEDWWHQ'DVVROOVLFKHUVWHOOHQGDVVZHVHQWOLFKHHWKLVFKH:HUWHEHZDKUWXQGQHJD
WLYH1HEHQHIIHNWHYHUKLQGHUWZHUGHQ'LH|IIHQWOLFKH'HEDWWHVROOGD]XGLHQHQGLHNRQWURYHUVHQ
7KHPHQP|JOLFKVWEUHLW]XGLVNXWLHUHQGDVKHLVVW5LVLNHQ9RUWHLOHXQG%HGLQJXQJHQGHUJH
QHWLVFKHQ (LQJULIIH LP /LFKWH GHU ]XQHKPHQGHQ ZLVVHQVFKDIWOLFKHQ (UNHQQWQLVVH ]X XQWHU
VXFKHQXQGDXFKYRUELOGOLFKH3UDNWLNHQE]ZZHLWHUJHKHQGH5HJXOLHUXQJHQ]XHQWZLFNHOQ6R
NDQQ GLH IROJHQGH 3DVVDJH DOV LPSOL]LWHV VDFKOLFK EHIULVWHWHV 0RUDWRULXP JHOHVHQ ZHUGHQ

©$UW5HFKWDXI8QYHUVHKUWKHLW
-HGH3HUVRQKDWGDV5HFKWDXIN|USHUOLFKHXQGJHLVWLJH8QYHUVHKUWKHLW
,P5DKPHQGHU0HGL]LQXQGGHU%LRORJLHPXVVLQVEHVRQGHUH)ROJHQGHVEHDFKWHWZHUGHQ
GLH IUHLH (LQZLOOLJXQJ GHU EHWURIIHQHQ 3HUVRQ QDFK YRUKHULJHU$XINOlUXQJ HQWVSUHFKHQG GHQ JHVHW]OLFK IHVWJHOHJWHQ
0RGDOLWlWHQ
GDV9HUERWHXJHQLVFKHU3UDNWLNHQLQVEHVRQGHUHGHUMHQLJHQZHOFKHGLH6HOHNWLRQYRQ3HUVRQHQ]XP=LHOKDEHQ
GDV9HUERWGHQPHQVFKOLFKHQ.|USHUXQG7HLOHGDYRQDOVVROFKH]XU(U]LHOXQJYRQ*HZLQQHQ]XQXW]HQ
GDV9HUERWGHVUHSURGXNWLYHQ.ORQHQVYRQ0HQVFKHQª

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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

©2QO\DIWHUWKHVHVWHSVKDYHEHHQVXFFHVVIXOO\FRPSOHWHGFDQWKHODZEHDPHQGHGWRSHUPLW
JHQHWLFPRGLILFDWLRQLQWKHJHUPOLQHXQGHUVSHFLILFFLUFXPVWDQFHVDQGVXEMHFWWRVSHFLILFFRQGL
WLRQVª5R\DO1HWKHUODQGV$FDGHP\RI$UWVDQG6FLHQFHV63UlYHQWLYHJHQRPYHU
lQGHUQGH(LQJULIIH GLH HQWZHGHU DXI GDV:RKOHUJHKHQ GHU ]XNQIWLJHQ3HUVRQ RGHU DXI GLH
UHSURGXNWLYH$XWRQRPLHGHU0HQVFKHQPLW.LQGHUZXQVFK]LHOHQVLQGDXVVHUGHPVWHWVLQHLQHU
EUHLWHUHQ'HEDWWH UXQG XPGLH9HUEHVVHUXQJ GHV0HQVFKHQ ]X YHURUWHQ 6ROOWHQ JHQHWLVFKH
(LQJULIIHGLHZHGHUWKHUDSHXWLVFKQRFKSUlYHQWLYVRQGHUQHEHQYHUEHVVHUQGZLUNHQ©½LPSUR
YH¾KXPDQEHLQJVªHEG6XQWHUEHVWLPPWHQ8PVWlQGHQHUODXEWZHUGHQPVVHQVLHGHQ
$XWRULQQHQXQG$XWRUHQ]XIROJHMHGHQIDOOVKLQUHLFKHQGUHJXOLHUWZHUGHQXPGLH6LFKHUKHLWGHU
%HWHLOLJWHQ]XJDUDQWLHUHQ$XFKIUGLHVH]XNOlUHQGHQ)UDJHQPDJHLQ0RUDWRULXPGLHQHQ
$QGHU3RVLWLRQGHU$6+*LVWLQWHUHVVDQWGDVV0RUDWRULHQ]XGHQrestriktiven$QVlW]HQJH]lKOW
ZHUGHQXQGQLFKW]XGHQPLWWOHUHQ
©$FURVV MXULVGLFWLRQV WKH UHJXODWLRQ RI KXPDQ HPEU\R DQGRU JHUPOLQH PDQLSXODWLRQ
FRXOGEHFDWHJRUL]HGDVUHVWULFWLYHLQWHUPHGLDWHDQGSHUPLVVLYH8QGHUWKHUHVWULFWLYH
DSSURDFKZLGHUDQJLQJSURKLELWLRQVRUPRUDWRULD WRDFWLYLWLHVFDUULHGRXW LQDKXPDQ
HPEU\R RU JHUP FHOO DUH DGRSWHG ,Q FRQWUDVW WKH LQWHUPHGLDWH DQG SHUPLVVLYH DS
SURDFKHVDOORZ VRPHGHJUHHRI UHVHDUFKDQG FOLQLFDO DFWLYLWLHV WR EH FDUULHG RXW DOW
KRXJKZLWKOLPLWDWLRQVDQGRYHUVLJKWLQSODFHIRUUHVHDUFKDFWLYLWLHVOLQNHGWRUHSURGXF
WLYHSXUSRVHV ,W LV LPSRUWDQW WRQRWH WKDW UHVWULFWLYHSROLFLHVDQG OLPLWHGDYDLODELOLW\RU
XVHRIEDVLFUHVHDUFKIXQGLQJGRQRWQHFHVVDULO\SUHYHQWFHUWDLQUHVHDUFKRUWKHGHYHO
RSPHQWRIQHZWHFKQRORJLHVIURPWDNLQJSODFHª$6+*6I
'HU'HXWVFKH(WKLNUDWZLHGHUXP]HLFKQHWQDFKZHOFKH$XWRULQQHQXQG$XWRUHQE]Z,QVWLWXWLR
QHQGDV7KHPD0RUDWRULXPGLVNXWLHUWKDEHQHUEH]LHKWVHOEVWDEHUQRFKNHLQHNODUH6WHOOXQJ
GD]X'HP(WKLNUDWQDFKKlWWHQGLH1DWLRQDO$FDGHPLHVLQLKUHP%HULFKWYRQNHLQ0RUDWR
ULXPYHUNQGHW©VRQGHUQOHGLJOLFKDXIGLHQRFKYHUEOHLEHQGHQHUKHEOLFKHQ5LVLNHQXQGGLHUH
JXODWRULVFKHQ8QHLQGHXWLJNHLWHQELVKLQ]XU(EHQHLQWHUQDWLRQDOHQ5HFKWVYHUZLHVHQGLHHLQHU
NOLQLVFKHQ.HLPEDKQLQWHUYHQWLRQ LP:HJHVWQGHQª 'HXWVFKHU(WKLNUDW'(5E6D
'LHVN|QQWHDEHUDXFKDQGHUVJHGHXWHWZHUGHQZHQQ]ZLVFKHQimplizitenXQGexpliziten0RUD
WRULHQXQWHUVFKLHGHQZLUG1$6(0
'HU1XIILHOG&RXQFLOHUZlKQW LQVHLQHPHUVWHQ%HULFKWGLHVNHSWLVFKH+DOWXQJJHJHQEHUXQ
NRQWUROOLHUWHQ IRUVFKXQJVEH]RJHQHQ$QZHQGXQJHQ GHV*HQRPH(GLWLQJV GLH HWZD YRQ:LV
VHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUQGXUFKJHIKUWZHUGHQ©ZKRPD\QRWEHVRFLDOLVHGLQWR
WKHQRWLRQDOJOREDOFRPPXQLW\RIUHVSRQVLEOHUHVHDUFKHUVª1XIILHOG&RXQFLORQ%LRHWKLFV
6 ,QGHU)ROJHZLUGDXFKDXIGLH)RUGHUXQJQDFKHLQHPLQWHUQDWLRQDOHQ0RUDWRULXPKLQ
JHZLHVHQ
©7KLVVFHSWLFLVPKDVEHHQDFRQVWDQWSUHVHQFHLQGLVFXVVLRQVDERXWWKHFRQGXFWDQG
LQFOXVLYHQHVVRIYDULRXVKLJKOHYHOPHHWLQJVRUJDQLVHGE\OHDGLQJPHPEHUVRIWKHVFL
HQWLILFFRPPXQLW\DQGDERXWWKHQHHGWKDWVRPHFODLPIRUDQLQWHUQDWLRQDOPRUDWRULXP
WR UHLQIRUFH WKHZHDNHQHGGLVWLQFWLRQEHWZHHQ UHVHDUFKDQGDSSOLFDWLRQ WRSURYLGHD
FLUFXPYDOODWHGVSDFHIRU IUHHVFLHQWLILF LQTXLU\$PRQJFHUWDLQ OHDGLQJUHVHDUFKHUV ID
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

YRXUDEOHSDUDOOHOVKDYHEHHQGUDZQWRWKH$VLORPDUFRQIHUHQFHRIZKLFKKDVEH
FRPH HPEOHPDWLF LQ WKH GHEDWH DERXW UHJXODWLRQ7KH FDOOV IRU D ½VHFRQG$VLORPDU¾
KRZHYHUKDYHGUDZQFULWLFLVP>«@ªHEG
.ULWLVFKDQHLQHP©]ZHLWHQ$VLORPDUªZLUGJHVHKHQGDVVGLHKHXWLJHQWHFKQRORJLVFKHQ0|J
OLFKNHLWHQPLW GHQ GDPDOLJHQ NDXP YHUJOHLFKEDU VHLHQ XQG GDVV GLH.RQIHUHQ] DXI HLQHHQJ
JHIDVVWHZLVVHQVFKDIWOLFKH*HPHLQVFKDIWEHJUHQ]WZDU ,QVHLQHP]ZHLWHQ%HULFKWNRPPWGHU
1XIILHOG&RXQFLOGDQQ]XGHP6FKOXVVGDVVYHUHUEEDUHJHQHWLVFKH(LQJULIIHDP0HQVFKHQQXU
XQWHUEHVWLPPWHQ%HGLQJXQJHQHUODXEWZHUGHQVROOWHQ%HGLQJXQJHQGLH]XPJHJHQZlUWLJHQ
=HLWSXQNWQRFKQLFKWHUIOOWVLQG'D]XJHK|UWGLH0|JOLFKNHLWDOVUHJXODWRULVFKH0DVVQDKPHQ
VRZRKOHLQ0RUDWRULXPDOVDXFKHLQH©VXQVHWSURYLVLRQªDXVUXIHQ]XN|QQHQ©UHTXLULQJUHYLHZ
DQGDQDIILUPDWLYHUHVROXWLRQWRSHUPLWWKHSUDFWLFHWRFRQWLQXHª1XIILHOG&RXQFLORQ%LRHWKLFV
6
 (PSIHKOXQJHQLP$QVFKOXVVDQGHQGXUFKJHIKUWHQ.HLPEDKQHLQJULII)DOO+H
$OOHLQGLHVHP%HULFKWDQDO\VLHUWHQ6WHOOXQJQDKPHQVLQGYRUGHPYRQ-LDQNXL+HGXUFKJHIKU
WHQ(LQJULIILQGLHPHQVFKOLFKH.HLPEDKQSXEOL]LHUWZRUGHQVLHKH/DQJXQG*ULHVVOHULQGLHVHP
%DQG$EVFKQLWW-HGRFKNDQQVLFKHLQHHWKLVFKH%HZHUWXQJGLHVEH]JOLFKVRZRKODXIH[
SOL]LWH3UHVVHPLWWHLOXQJHQGHV'HXWVFKHQ(WKLNUDWHV]XP)DOO+HDOVDXFKDXILPSOL]LWH(PSIHK
OXQJHQLQDQGHUHQ6WHOOXQJQDKPHQVWW]HQ'HU'HXWVFKH(WKLNUDWVLHKWLQGHPYRQ-LDQNXL+H
GXUFKJHIKUWHQ(LQJULIIHLQH©HUQVWH9HUOHW]XQJHWKLVFKHU9HUSIOLFKWXQJHQª'HXWVFKHU(WKLNUDW
'(5'LH*UQGHIUGLHVH(LQVFKlW]XQJVSHLVHQVLFKHLQHUVHLWVDXVHLQHPEUHLWHQLQ
WHUQDWLRQDOHQ.RQVHQVGDVVGLH7HFKQLNQRFKQLFKWKLQUHLFKHQGDXVJHUHLIWVHLXP©HLQHDXV
UHLFKHQG VLFKHUH XQG HIIHNWLYH:LUNXQJ GHV (LQJULIIV LQ DOOHQ DQJHVWHXHUWHQ =HOOHQ GHV VLFK
HQWZLFNHOQGHQ2UJDQLVPXV ]X JHZlKUOHLVWHQª HEG$QGHUHUVHLWVZLUG XQWHU DQGHUHP XQWHU
5FNJULIIDXIGLHHLJHQH$GKRF(PSIHKOXQJ 'HXWVFKHU(WKLNUDW'(5EHLQJUXQGVlW]
OLFKHU HWKLVFKHU XQG JHVHOOVFKDIWOLFKHU.OlUXQJVEHGDUI IHVWJHVWHOOW GHU LQ GLH )RUGHUXQJ QDFK
HLQHPJOREDOHQ'LVNXUVXQGQDFKLQWHUQDWLRQDOHQ5HJXOLHUXQJHQPQGHW
'DVV GLH ZLVVHQVFKDIWOLFKH *HPHLQVFKDIW GHQ YRUJHQRPPHQHQ .HLPEDKQHLQJULIIHQ YRQ +H
DEOHKQHQGJHJHQEHUVWHKWOlVVWVLFKDXFKDXVGHQGDYRUSXEOL]LHUWHQ6WHOOXQJQDKPHQLPSOL]LW
DEOHLWHQ 6R VLQG GLH PHLVWHQ YRQ GHQ 1DWLRQDO$FDGHPLHV JHQDQQWHQ %HGLQJXQJHQ IU GLH
9HUWUHWEDUNHLWHLQHV.HLPEDKQHLQJULIIHVQLFKWJHJHEHQ:HGHUJDEHV©NHLQHYHUWUHWEDUHQ$O
WHUQDWLYHQªQRFKZDUHQ©DXVUHLFKHQG'DWHQ]XP|JOLFKHQ&KDQFHQXQG5LVLNHQYRUKDQGHQª
QRFKODJ©HLQHODQJIULVWLJH3ODQXQJYRUª1$6(06I$XFKOLHJWLP)DOO+HZLH
YRQGHU$6+*JHIRUGHUWNHLQH]ZLQJHQGHPHGL]LQLVFKH%HJUQGXQJYRUXQGYRQHLQHUWUDQV
SDUHQWHQ|IIHQWOLFKHQ'HEDWWHGLHGDYRUJHIKUWZRUGHQZlUHNDQQNHLQH5HGHVHLQ+lXILJ
VLQGlOWHUH6WHOOXQJQDKPHQ ]%%%$: LQGHU(LQVFKlW]XQJGHV(LQJULIIVDOVHWKLVFK
QLFKW ]X YHUDQWZRUWHQ QRFK GHXWOLFKHU (V PXVV ]XHUVW HLQH SULQ]LSLHOOH 'LVNXVVLRQ GDUEHU
JHIKUWZHUGHQ RE.HLPEDKQHLQJULIIH JUXQGVlW]OLFK HUZQVFKW VHLHQ$Q GHU7DWVDFKH GDVV
GLH=HLW IUGLHSUDNWLVFKH'XUFKIKUXQJDXI NHLQHQ)DOO UHLI VHL EHVWHKW NHLQ=ZHLIHO %%$:
6
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

-HQVHLWVGLHVHU6WHOOXQJQDKPHQVWHOOWVLFKMHGRFKGDVJHJHQZlUWLJH%LOGLQGHUHWKLVFKHQ(LQ
VFKlW]XQJ GXUFKDXV JHPLVFKWHU GDU ,P1DFKJDQJ ]X GHU 9HU|IIHQWOLFKXQJ GHV HUIROJUHLFKHQ
.HLPEDKQHLQJULIIHVKDEHQVRZRKOGLH5LFH8QLYHUVLW\DOVDXFKGLH6WDQIRUG8QLYHUVLW\IRUPDOH
8QWHUVXFKXQJHQJHJHQEHUHLQLJHQLKUHU)RUVFKHUHLQJHOHLWHWGLHPLW+HLQGHU9HUJDQJHQKHLW
]XVDPPHQJHDUEHLWHW XQG SXEOL]LHUW KDEHQ 9RQ PLQGHVWHQV DFKW DPHULNDQLVFKHQ :LVVHQ
VFKDIWOHUQ LVWEHNDQQWGDVVVLH0RQDWHYRUGHU9HU|IIHQWOLFKXQJYRQ+HV)RUVFKXQJJHZXVVW
KDEHQGLHVMHGRFKLQNHLQHU)RUPEHNDQQWJHPDFKWKDEHQ6KDQNV3HWH6KDQNVEH
VFKUHLEW ]XVDPPHQIDVVHQG GLH 'HEDWWH GLH +HV )RUVFKXQJ IROJWH DOV GHXWOLFK JHSUlJW YRQ
HLQHU GHU.HLPEDKQLQWHUYHQWLRQJHJHQEHU DXIJHVFKORVVHQHQ*UXQGVWLPPXQJ$PGHXWOLFKV
WHQZLUGGLHVLQGHQEHLGHQLPNew England Journal of MedicineSXEOL]LHUWHQ$UWLNHOQYRQ$OWD
&KDURXQG*HRUJH'DOH\HWDO&KDURV,QWHUHVVHJLOWGHP8PJDQJPLW©6FKXU
NHQZLVVHQVFKDIWOHUQª ©URJXH VFLHQWLVWVª*OHLFK]HLWLJ YHUIROJW VLH GDV=LHO HLQHQ UHJXODWRUL
VFKHQ 5DKPHQ IU .HLPEDKQLQWHUYHQWLRQHQ ]X VFKDIIHQ GLH XQWHU EHVWLPPWHQ 8PVWlQGHQ
HWKLVFK OHJLWLPVHLHQ'DOH\HWDO LGHQWLIL]LHUHQHLQHQHWKLVFKHQ)RUWVFKULWW LQGHP6LQQGDVV
HLQH (LQLJNHLW LQ GHU$EOHKQXQJ GHU .HLPEDKQLQWHUYHQWLRQ ]XP MHW]LJHQ =HLWSXQNW KHUJHVWHOOW
ZXUGH GDVV DEHU ]XJOHLFK LQ YLHOHQ 6WHOOXQJQDKPHQ GLH SRWHQ]LHOOH (UODXEEDUNHLW DXV]X
PDFKHQVHL:HQQ*HQRPH(GLWLQJHLQVLFKHUHV9HUIDKUHQGDUVWHOOHXPJHQHWLVFKH.UDQNKHL
WHQ]XYHUKLQGHUQVRYHUGLHQHHVJURVVH|IIHQWOLFKH8QWHUVWW]XQJVRODQJHVLFKHUJHVWHOOWZHU
GHQN|QQHGDVVGDPLWNHLQ(QKDQFHPHQWYHUIROJWZHUGH'DOH\HWDO
([NXUVGLHHWKLVFKH'HEDWWHUXQGXP*HQH'ULYH$QZHQGXQJHQ
'DVHWKLVFKH7HLOSURMHNW IRNXVVLHUWHDXIGLH'HEDWWHUXQGXPJHQRPYHUlQGHUQGH(LQJULIIHDP
PHQVFKOLFKHQ.|USHUZLHVLHGXUFKGLHDQDO\VLHUWHQ6WHOOXQJQDKPHQJHIKUWZXUGH1LFKWVGHV
WRWURW]VROOKLHUNXU]GHUHWKLVFKH'LVNXUVUXQGXP*HQH'ULYHVHUJlQ]HQGGLVNXWLHUWZHUGHQ
*UXQGODJHQGHV*HQH'ULYHVXQG)UDJHQXP&KDQFHQXQG5LVLNHQEHKDQGHOQ+DPPHUXQG
6S|NLQ.DSLWHOGHVYRUOLHJHQGHQ%HULFKWHV
)UHLVHW]XQJVYHUVXFKHYRQ*HQH'ULYHVVHW]HQXPIDQJUHLFKH5LVLNREHZHUWXQJHQYRUDXVZLH
GLH$NWHXULQQHQXQG$NWHXUHGHVUHJXODWRULVFKHQ'LVNXUVHVPDKQHQ'HQQGHUDUWLJH(LQJULIIHLQ
gNRV\VWHPHN|QQHQVHKUZHLWUHLFKHQGH)ROJHQKDEHQ(VEHGUIH ©]XQlFKVW QRFKGHU(QW
ZLFNOXQJ HQWVSUHFKHQGHU 5FNKRO E]Z 6FKXW]PDVVQDKPHQ VRZLH HLQHV JHVHOOVFKDIWOLFKHQ
'LVNXUVHVEHUGHQ(LQVDW]XQGGLH*UHQ]HQGLHVHU$QZHQGXQJªZLHGLH/HRSROGLQDLQ LKUHU
HUVWHQ6WHOOXQJQDKPHYRQVDJW 1DWLRQDOH$NDGHPLHGHU:LVVHQVFKDIWHQ/HRSROGLQDHW
DO6E6RZDUQWHQHLQLJH:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHUE]Z3ROLWLNH[
SHUWLQQHQXQG3ROLWLNH[SHUWHQVFKRQGDYRUGDVV*HQH'ULYHVQLFKWXPNHKUEDUXQGP|J
OLFKHUZHLVH QLFKW JHZROOW XQG PLW VFKZHU HLQVFKlW]EDUHQ$XVZLUNXQJHQ DXI DQGHUH 6SH]LHV
YHUEXQGHQVHLHQ 2\HHWDOHVNDPDXFK]XYHUVFKLHGHQHQ0RUDWRULXPVIRUGHUXQJHQ
]ZLVFKHQXQGVLHKH.DSLWHOLQGLHVHP%DQG$EVFKQLWW'LHZLVVHQVFKDIW
OLFKH&RPPXQLW\PVVHVLFK MHGHQIDOOVGHU5LVLNHQVROFKHU9HUIDKUHQEHZXVVWVHLQXQGEHU
0|JOLFKNHLWHQ]XP6FKXW]YRUHLQHUXQEHDEVLFKWLJWHQ)UHLVHW]XQJYRQH[SHULPHQWHOOHQ*HQH
'ULYHVQDFKGHQNHQ

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'HU1XIILHOG&RXQFLOEHULFKWHW LQVHLQHUHUVWHQ6WHOOXQJQDKPHYRQEHUHLQH5HLKHYRQ
YRUJHVFKODJHQHQ 9HUEHVVHUXQJHQ GLHVHU QHXHQ 7HFKQRORJLH GLH ]XP 7HLO VFKRQ LP RELJHQ
$EVFKQLWW]XGHQYHUVFKLHGHQHQ$UWHQYRQ*HQH'ULYHVHUOlXWHUWZXUGHQVLHKH.DSLWHO6R
N|QQWHQGLHSRWHQ]LHOOHQ5LVLNHQDOVRHWZDGDV5LVLNRGHUXQNRQWUROOLHUWHQ)RUWSIODQ]XQJYRQ
VLFKVHOEVWHUKDOWHQGHQ*HQH'ULYH2UJDQLVPHQLQQDWUOLFKHQ3RSXODWLRQHQ]XPLQGHVWDEJH
VFKZlFKWZHUGHQ1HEHQ GHQ EHUHLWV JHQDQQWHQ5HYHUVDO'ULYHV'DLV\'ULYHV RGHU0HGHD
'ULYHVILQGHQVLFKLP%HULFKWGHV1XIILHOG&RXQFLOHWZD,PPXQL]LQJ'ULYHVGLHGDQQHLQJHVHW]W
ZHUGHQ N|QQWHQ ZHQQ GLH$XVEUHLWXQJ YRQ XQHUZQVFKWHQ *HQH 'ULYHV YHUKLQGHUW ZHUGHQ
VROORGHU3UHFLVLRQ'ULYHVGLHDXIVSH]LILVFKH'1$6HTXHQ]HQZLUNHQZRGXUFKQXUEHVWLPPWH
6SH]LHV RGHU DXVJHZlKOWH 7HLOH HLQHU 3RSXODWLRQ YRQ GHU *HQH 'ULYH7HFKQRORJLH EHWURIIHQ
ZlUHQ $XVVHUGHP ZHUGHQ 6HQVLWL]LQJ 'ULYHV DQJHIKUW GLH HLQHQ =LHORUJDQLVPXV DXI EH
VWLPPWH&KHPLNDOLHQ LQ VHLQHU8PZHOW VHQVLEHOPDFKHQN|QQWHQ'LHVHU=XJDQJ ULFKWHW VLFK
DXI GLH XQHUZQVFKWH =XUFNGUlQJXQJ YRQ EHVWLPPWHQ 3RSXODWLRQHQ 6R N|QQWHQ HWZD EH
NDQQWH0XWDWLRQHQUFNJlQJLJJHPDFKWZHUGHQGLHHLQH5HVLVWHQ]JHJHQEHU3HVWL]LGHQRGHU
+HUEL]LGHQPLWVLFKIKUHQ'LH=XUFNGUlQJXQJYRQ3RSXODWLRQHQN|QQWHDXFKPLWWHOV,QWHUDF
WLQJ'ULYHVEHHLQIOXVVWZHUGHQ'LHVHZUGHQGHQHUZQVFKWHQ(IIHNWQXUGDQQ]HLWLJHQZHQQ
GLHEHLGHQIUHLJHVHW]WHQ*HQH'ULYHVGXUFKGHQ$NWGHU)RUWSIODQ]XQJDXIHLQDQGHUWUHIIHQ1XI
ILHOG&RXQFLORQ%LRHWKLFV6I
,QVHLQHU7ULDJH$UJXPHQWDWLRQRUGQHWGHU1XIILHOG&RXQFLOGDV(GLWLHUHQYRQZLOGHQ3RSXODWLR
QHQ ]XP =ZHFN GHU 3UlYHQWLRQ YRQ .UDQNKHLWVEHUWUDJXQJHQ GHU ]ZHLWHQ .DWHJRULH XQWHU
'LHVHXPIDVVWMHQH)UDJHQGLHLQQDKHU=XNXQIW]XEHKDQGHOQVHLHQ1XIILHOG&RXQFLORQ%LR
HWKLFV6I'LH$XWRULQQHQXQG$XWRUHQVSUHFKHQVLFKGDIUDXVDQJHVLFKWVGHV
=XUFNGUlQJXQJVXQG9HUVWlUNXQJVSRWHQ]LDOVYRQJHQWHFKQRORJLVFKHQ(IIHNWHQ LQ%H]XJDXI
GLHEHWURIIHQHQ|NRORJLVFKHQ6\VWHPHYRUVLFKWLJPLW*HQH'ULYHVXP]XJHKHQGDGXUFKGLHVH
DXFKHVNDOLHUHQGH)ROJHQJH]HLWLJWZHUGHQN|QQHQ(VZLUGDXFKGLH:LUNVDPNHLWMHQHUWHFKQL
VFKHQ=XJlQJHLQIUDJHJHVWHOOWGLHVLFKDXIGLHV\VWHPLVFKHQ(IIHNWHXQGGLH,UUHYHUVLELOLWlWGHU
7HFKQRORJLH ULFKWHQ'LH(LQIKUXQJYRQ*HQH'ULYHV LQGHUQDWUOLFKHQ8PZHOWHUIRUGHUH MH
GHQIDOOVIOH[LEOHXQGDGDSWLYH0RGHOOHHLQHUYHUDQWZRUWOLFKHQ)RUVFKXQJ©UHVSRQVLEOHLQQRYD
WLRQªHEG6(LQHVROFKHXPIDVVH©EXLOWLQRSSRUWXQLWLHVIRUUHIOHFWLRQDQGEUHDNSRLQWVª
XQGGUIHQLFKW]XHLQHP©WHFKQRORJLVFKHQ0RPHQWXPªDXVNRQWLQJHQWHQ*UQGHQIKUHQ,Q
%H]XJDXIGHQ7HFKQRORJLHWUDQVIHUVHLDXFKGDV9HUKlOWQLVYRQ/lQGHUQPLWK|KHUHQXQGQLHG
ULJHUHQ(LQNRPPHQ]XEHDFKWHQGDVKHLVVWHVEUDXFKHHLQH'HEDWWHEHUJOREDOH*HUHFKWLJ
NHLWHWZDZR]XHUVW)UHLVHW]XQJVYHUVXFKHVWDWWILQGHQVROOHQ$XFKZHQQJURVVIOlFKLJH)UHLVHW
]XQJVYHUVXFKH YRQ*HQH'ULYHV QRFKPLQGHVWHQV ]HKQ -DKUH LQ GHU =XNXQIW OLHJHQPVVH
EHUGLHHWKLVFKHQ%HGHQNHQVFKRQKHXWHEUHLWGLVNXWLHUWZHUGHQHEG$OVZHVHQWOLFKH.DWH
JRULHQ IUGLHHWKLVFKH%HZHUWXQJZHUGHQGDEHL©5REXVWKHLWª©5HYHUVLELOLWlWªXQG©.RQWURO
OLHUEDUNHLWªJHQDQQW(VVHLDOVR]XIUDJHQ©ZKHWKHUDQLQWHUYHQWLRQLVDEOHWRUHWDLQVWUXFWXUH
DQG HIILFDF\ ZKLOH DGDSWLQJ UHDGLO\ WRPDMRU HQYLURQPHQWDO FKDQJH DQGRU RWKHUPDMRU FKDO
OHQJHVZKHWKHULWLVUHYHUVLEOHDQGZKHWKHULWLVORFDORUV\VWHPLFªHEG6
'LH1DWLRQDO$FDGHPLHVIDVVHQLKUH(PSIHKOXQJHQ]XUZHLWHUHQ)RUVFKXQJDQ*HQH'ULYHVLQ
GHP%HULFKW©*HQH'ULYHVRQWKH+RUL]RQªYRQ]XVDPPHQ1$6(06IDXV
VHUGHP($6$&6'DULQHPSIHKOHQVLHHLQHQ$QVDW]LQ3KDVHQVLHKH.DSLWHOLQ
GLHVHP%DQGPLWGHQIROJHQGHQ0HUNPDOHQ
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

x 'LH)RUVFKXQJ]X*HQH'ULYHVVROOWHGXUFK)|UGHUXQJHQE]Z6WLIWXQJHQXQWHUVWW]WXQG
GDPLW QDFK XQG QDFK YHUEHVVHUW ZHUGHQ XQWHU DQGHUHP LQ GHQ %HUHLFKHQ GHU 0ROH
NXODUELRORJLHGHU3RSXODWLRQVJHQHWLNXQGGHU(YROXWLRQVELRORJLH
x $XVVHUGHPVROOWHQGLHZLVVHQVFKDIWOLFKHQ(UJHEQLVVHXQG0HWKRGHQ|IIHQWOLFK]XJlQJOLFK
JHPDFKW ZHUGHQ GDPLW GHU :LVVHQVVWDQG ]X *HQH 'ULYHV EHVVHU JHWHLOW ZHUGHQ NDQQ
'DGXUFKN|QQHQGLH5LVLNRDEVFKlW]XQJGLH)RUVFKXQJVYRUKDEHQVRZLHGLHQ|WLJHQ6WDQ
GDUGV]XUhEHUZDFKXQJE]Z.RQWUROOHYRQ*HQH'ULYHVEHVVHUHWDEOLHUWZHUGHQ
x ,Q%H]XJDXI GLH JHVHOOVFKDIWOLFKH%HXUWHLOXQJ VLQG YRU DOOHPGLH6FKOVVHOPHUNPDOH GHU
7HFKQRORJLH ]X EHWUDFKWHQ GDV KHLVVW GLH LQWHQGLHUWH $XVEUHLWXQJ YRQ *HQH 'ULYH2U
JDQLVPHQXQGGLHSRWHQ]LHOOH ,UUHYHUVLELOLWlWKLQVLFKWOLFKGHU)ROJHQ IUGLH8PZHOW'LHVH
EHVRQGHUHQ 0HUNPDOH YRQ *HQH 'ULYHV VROOWHQ DXFK IU GLH |NRORJLVFKH 5LVLNR
DEVFKlW]XQJ GDV|IIHQWOLFKH(QJDJHPHQW GLHhEHUDUEHLWXQJ YRQ5HJXOLHUXQJHQXQG IU
SROLWLVFKH(QWVFKHLGXQJVSUR]HVVHDOVJUXQGOHJHQGHUDFKWHWZHUGHQ
x *HHLJQHWH2UWHIU)HOGXQG)UHLVHW]XQJVYHUVXFKHVROOWHQLP$XVJDQJYRQZLVVHQVFKDIW
OLFKHU (LQVFKlW]XQJ GHU 0DFKEDUNHLW GHU 5LVLNRDEVFKlW]XQJ XQG GHU0|JOLFKNHLW |IIHQW
OLFKHU3DUWL]LSDWLRQDXVJHZlKOWZHUGHQ'DEHLVLQGMHQH/lQGHU]XEHYRU]XJHQGLHEHUHLWV
YRUKDQGHQH ZLVVHQVFKDIWOLFKH .DSD]LWlWHQ XQG UHJXODWRULVFKH 5DKPHQZHUNH DXIZHLVHQ
GDPLW*HQH'ULYHVHQWVSUHFKHQGGHQ6LFKHUKHLWVVWDQGDUGVHUIRUVFKWZHUGHQN|QQHQ
$XFK LQ LKUHP %HULFKW YRQ  NRPPHQ GLH 1DWLRQDO $FDGHPLHV DXI GDV *HQH 'ULYH
9HUIDKUHQ]XVSUHFKHQ'LH$XWRULQQHQXQG$XWRUHQVLQGGDULQGHU0HLQXQJGDVVVLFK*HQH
'ULYHVEHL6lXJHWLHUHQ]ZDUQLFKWZLHEHLGHQZHLWEHVVHUHUIRUVFKWHQ,QVHNWHQHWZD0RVNLWRV
YHUKDOWHQ'RFK VLH VDJHQ ©+RZHYHU JLYHQ WKH HIILFLHQF\ RI JHQRPH HGLWLQJ LQPDPPDOLDQ
HPEU\RV LW LVSRVVLEOH LIQRW OLNHO\ WKDW WKHXQGHUO\LQJJHQHGULYHPHFKDQLVPVZRXOGDOVREH
HIIHFWLYH LQ PDPPDOV DQG FRXOG LQ SULQFLSOH FUHDWH JHQH PRGLILFDWLRQV WKDW FRXOG VSUHDG
WKURXJKWKHSRSXODWLRQª1$6(06*OHLFK]HLWLJZUGHQGLHEHVRQGHUHQ9HUKlOW
QLVVHLP)DOOHYRQ6lXJHWLHUHQZLHGHP0HQVFKHQGDVKHLVVWGLH'DXHUGHU*HQHUDWLRQHQDE
IROJHXQGGLHVSH]LILVFKHQ(U]LHKXQJVPXVWHU ]HLJHQGDVVGLH$QZHQGXQJYRQ*HQH'ULYHV
EHLP0HQVFKHQXQPlVVLJODQJHGDXHUQZUGHXQGGHVKDOE©XQGHQNEDUªVHL©DQ\VXFKJHQH
GULYH DSSOLFDWLRQ LQ WKH KXPDQ VSHFLHV ZRXOG UHTXLUH DQ LQRUGLQDWH QXPEHUV RI \HDUV DQG
VHHPVLQFRQFHLYDEOHªHEG
 )D]LW
'DV $XIWUHWHQ YRQ *HQRPH (GLWLQJ9HUIDKUHQ XQG LQVEHVRQGHUH &5,635&DV YRU HLQLJHQ
-DKUHQKDWQLFKWQXUXPIDVVHQGHZLVVHQVFKDIWOLFKH)RUVFKXQJVRQGHUQDXFKNRPSOH[HHWKL
VFKH5HIOH[LRQHQEHU*HQRPH(GLWLQJDQJHVWRVVHQ'LHVH5HIOH[LRQHQVSLHJHOQVLFK LQGHQ
IUGLHVHQ%HULFKWDXVJHZHUWHWHQ6WHOOXQJQDKPHQZLGHUYLHOHGHU6DFKKLQZHLVHXQG$UJXPHQ
WHVLQGLQGLH%HULFKWHHLQJHIORVVHQ'LHDQDO\VLHUWHQ6WHOOXQJQDKPHQJHEHQHLQHQJXWHQhEHU
EOLFNEHUGHQ6WDQGGHUHWKLVFKHQ'LVNXVVLRQ'DEHLNRPPHQXQWHUVFKLHGOLFKHQDWLRQDOH+LQ
WHUJUQGH XQG QDWLRQDOH 5HFKWVODJHQ XQWHUVFKLHGOLFKH LQWHUGLV]LSOLQlUH =XVFKQLWWH XQG HLQH
0HKU]DKO YRQ 6WLOHQ HWKLVFKHU 8UWHLOVELOGXQJ ]XP7UDJHQ 'D YLHOH GHU 6WHOOXQJQDKPHQ YRQ
(WKLNJUHPLHQXQG ,QVWLWXWLRQHQ YHUIDVVWZXUGHQ ]X GHUHQ$XIJDEHQDXFK3ROLWLNEHUDWXQJJH
K|UWHUP|JOLFKWGLHVQLFKWQXUHLQH$QDO\VHGHVHWKLVFKHQ'LVNXUVHVVRQGHUQDXFKHLQH$QDO\
VHHUVWHU'HEDWWHQXP5HJXODWLRQHQXQGQHXDQVWHKHQGHUHFKWOLFKH)HVWVFKUHLEXQJHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'LH HWKLVFKH 'LVNXVVLRQ EHU *HQRPH (GLWLQJ VFKOLHVVW GDEHL DQ YHUJDQJHQH 'HEDWWHQ ]XU
*HQWKHUDSLH]XU3UlLPSODQWDWLRQVGLDJQRVWLNXQG]XU)RUVFKXQJDQHPEU\RQDOHQ6WDPP]HOOHQ
DQ)UGLHLQIUDJHVWHKHQGHQQHXHQ9HUIDKUHQZLH&5,635&DVKDWVLFKGHU%HJULII*HQRPH
(GLWLQJHLQJHEUJHUW'DPLWZHUGHQGLHQHXHQ9HUIDKUHQEHJULIIOLFKYRQlOWHUHQ9HUIDKUHQGHV
*HQHWLF(QJLQHHULQJVDEJHVHW]W:LHDXFKEHLGHU0HWDSKHUGHU*HQFKLUXUJLHZLUGGXUFKGLH
0HWDSKHUGHV(GLWRUVHLQHJU|VVHUH3Ul]LVLRQXQGJHULQJHUH)HKOHUDQIlOOLJNHLWVXJJHULHUW'HU
(GLWRU E]Z GLH (GLWRULQ HUVFKHLQHQ LP 9HUJOHLFK ]XP &KLUXUJHQ E]Z ]XU &KLUXUJLQ ZHQLJHU
JHZDOWVDPXQGHYHQWXHOODXFKZHQLJHU LQYDVLY'DUEHUKLQDXVN|QQHQPLWGHU9HUVFKLHEXQJ
YRQHQJOLVFK*HQH]X*HQRPHQLFKWDXVVFKOLHVVOLFKJHQHWLVFKH9HUlQGHUXQJHQLQGHQ%OLFN
JHQRPPHQZHUGHQVRQGHUQDXFKDQGHUH(IIHNWHGLHVHU9HUlQGHUXQJHQ
$QJHVLFKWVGHU1HXLJNHLW GHU9HUIDKUHQXQGGHU8QVLFKHUKHLW GDUEHUZHOFKH$QZHQGXQJHQ
WDWVlFKOLFK (UIROJ YHUVSUHFKHQG VLQG EHZHJW VLFK GHU HWKLVFKH 'LVNXUV LQ HLQHP K\SRWKHWL
VFKHQ5DXPLQGHPbQJVWH)XUFKWXQG+RIIQXQJHQHLQHQJURVVHQ3ODW]HLQQHKPHQ'LH6WHO
OXQJQDKPHQ YDULLHUHQ LP $OOJHPHLQHQ GLHVEH]JOLFK ]ZLVFKHQ HLQHP JUXQGVlW]OLFKHQ IRU
VFKXQJVVNHSWLVFKHQ3ULQ]LSGHU9RUVLFKWDQJHVLFKWVGHU8QJHZLVVKHLWDEHUDXFK,UUHYHUVLELOLWlW
GHV(LQJULIIV YRU DOOHPPLW%OLFNDXI GLH.HLPEDKQLQWHUYHQWLRQXQGHLQHU IRUVFKXQJVIUHXQG
OLFKHQ=XVWLPPXQJ]XDOOHU)RUVFKXQJVRODQJHHLQHKLQUHLFKHQGH5LVLNRDENOlUXQJYRUOLHJW
,P5FNJULIIDXIGLHLQGHU(LQOHLWXQJYRUJHQRPPHQHGRSSHOWH8QWHUVFKHLGXQJ]ZLVFKHQVRPD
WLVFKHU*HQWKHUDSLHXQGJHQHWLVFKHQ(LQJULIIHQLQGLH.HLPEDKQHLQHUVHLWVXQG]ZLVFKHQ7KH
UDSLH XQG (QKDQFHPHQW DQGHUHUVHLWV ODVVHQ VLFK YLHU +DQGOXQJVW\SHQ XQWHUVFKHLGHQ VLHKH
$EE6HLWH,QGHQDQDO\VLHUWHQ6WHOOXQJQDKPHQ]HLJWVLFKLP(LQNODQJPLWELVKHULJHQ
'HEDWWHQ GLH JUXQGVlW]OLFKH 8QWHUVFKHLGXQJ LQ GHU %HZHUWXQJ ]ZLVFKHQ VRPDWLVFKHQ XQG
.HLPEDKQHLQJULIIHQ 6RPDWLVFKH (LQJULIIH GLH ]XU +HLOXQJ YRQ .UDQNKHLWHQ XQWHUQRPPHQ
ZHUGHQZHUGHQ HWKLVFK DOOJHPHLQ SRVLWLY EHZHUWHW ZHQQ HLQH XPIDVVHQGH5LVLNRDEZlJXQJ
YRUJHQRPPHQ ZXUGH 8QXPVWULWWHQ LVW EH]JOLFK .HLPEDKQHLQJULIIHQ GDVV HV ]XP MHW]LJHQ
=HLWSXQNWQLFKWHWKLVFKYHUDQWZRUWEDU LVWGLHVH LP.RQWH[WYRQ3URMHNWHQGHU(OWHUQVFKDIWDQ
]XZHQGHQ'DUEHUKLQDXVEHVWHKWMHGRFKZHLWJHKHQG8QHLQLJNHLW'LH3RVLWLRQHQUHLFKHQYRQ
GHU )RUGHUXQJ HLQHV 9HUERWV EHU GDV 3OlGR\HU IU HLQ 0RUDWRULXP ELV ]XU JUXQGVlW]OLFKHQ
=XVWLPPXQJ]XU.HLPEDKQLQWHUYHQWLRQ
:DVGLHDQGHUH8QWHUVFKHLGXQJGLH]ZLVFKHQ7KHUDSLHXQG(QKDQFHPHQWEHWULIIWVRIlOOWHV
GHQ*UHPLHQGHXWOLFKVFKZHUHUKLHUHLQHNODUH7UHQQXQJYRU]XQHKPHQ ,QHLQHU9LHO]DKOYRQ
6WHOOXQJQDKPHQZLUGDXIGLH3UREOHPDWLNGHVGLHVHU8QWHUVFKHLGXQJ]XJUXQGHOLHJHQGHQ.RQ
]HSWHV HLQHU1RUPE]Z YRQ1RUPDOLWlW KLQJHZLHVHQ =XGHPZHUGHQ YLHOH*UDXEHUHLFKHEH
VFKULHEHQXQG3UREOHPHGHU=LHKXQJHLQHU*UHQ]OLQLHDUWLNXOLHUW7URW]GHU6FKZLHULJNHLWHLQHU
NODUHQXQGHLQGHXWLJHQ*UHQ]]LHKXQJEOHLEWXQXPVWULWWHQGDVVJHQHWLVFKH,QWHUYHQWLRQHQGLH
GHU +HLOXQJ HLQHU .UDQNKHLW GLHQHQ HLQH JU|VVHUH HWKLVFKH /HJLWLPLWlW KDEHQ DOV LQ YHUEHV
VHUQGHU$EVLFKWXQWHUQRPPHQH(LQJULIIH2E3UlYHQWLRQHKHUDXIGLH6HLWHGHU7KHUDSLHRGHU
GHV(QKDQFHPHQW IlOOW RGHU RE HV QRWZHQGLJ LVW LQ GLHVHU+LQVLFKW XQWHUVFKLHGOLFKH )RUPHQ
RGHU5HLFKZHLWHQYRQ3UlYHQWLRQJHJHQHLQDQGHUDE]XKHEHQZLUG]ZDUJHOHJHQWOLFKDQJHVSUR
FKHQDOOHUGLQJVRKQHNODUHV9RWXP
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$QDO\VHGHVHWKLVFKHQ'LVNXUVHV 

'LH)RUGHUXQJQDFKHLQHP0RUDWRULXPEHLGHQ.HLPEDKQHLQJULIIHQGLHLQPHKUHUHQ6WHOOXQJ
QDKPHQLQXQWHUVFKLHGOLFKHU$UWXQG:HLVHDXIWDXFKWLVWGXUFKYHUVFKLHGHQH*UQGHPRWLYLHUW
:LUEHVFKUlQNHQXQVDXIMHQH*UQGHGLHH[SOL]LWJHPDFKWZXUGHQ=XGHPLVW]ZLVFKHQLPSOL
]LWHQ XQG H[SOL]LWHQ 0RUDWRULHQIRUGHUXQJHQ ]X XQWHUVFKHLGHQ ,PSOL]LWH )RUGHUXQJHQ QHQQHQ
GDV6WLFKZRUW0RUDWRULXPQLFKWJHEHQDEHUHLQH%HJUQGXQJIUGLH)RUGHUXQJHLQHV0RUDWR
ULXPVLQGHPDUJXPHQWLHUWZLUGGDVVHLQH=HLWVSDQQHHUIRUGHUOLFKLVWXPEHVWLPPWH.OlUXQJHQ
]X WUHIIHQ 6ROFKH .OlUXQJHQ N|QQHQ VLFK DXI EHVWLPPWH WHFKQLVFKH RGHU NOLQLVFKH 5LVLNHQ
DEHUDXFKDXIQRUPDWLYH8QVLFKHUKHLWHQEH]LHKHQ(WZDVYDJHEOHLEWMHZHLOVREGDV0RUDWRUL
XPEHJUHQ]WLVWE]ZREHLQHEHVWLPPWH=HLWVSDQQHIHVWJHOHJWZHUGHQVROOWHGLHJHQXW]WZHU
GHQ NDQQ XP GLH QRFK EHVWHKHQGHQ 5LVLNHQ XQG 3UREOHPODJHQ KLQUHLFKHQG ]X EHDUEHLWHQ
$XFKZHUGHQ NHLQH9RUJHKHQVZHLVHQ DQJHJHEHQZLH QDFK$EODXI GLHVHU )ULVW ]X YHUIDKUHQ
ZlUHREPDQDOVRQDFKSUIHQZLOO LQZLHZHLWGLHHUKRIIWHQ.OlUXQJHQHLQJHWUHWHQVLQGXQG]X
ZHOFKHP5DWVFKOXVVVLHIKUHQ=XIUDJHQEOHLEWDOVRREHLQ*HERWGHU9RUVLFKWDXVUHLFKWXP
HLQ0RUDWRULXPDXIXQEHVWLPPWH=HLW]XUHFKWIHUWLJHQRGHUREDXFKJH]HLJWZHUGHQPXVVGDVV
GHU$XIVFKXEEHVWLPPWHU=JHGHU)RUVFKXQJQXUGDQQJHUHFKWIHUWLJWLVWZHQQGLH1XW]XQJGHU
=HLWVSDQQHSODXVLEHORGHUVRJDUZDKUVFKHLQOLFKLVW
$XIVFKLHEHQGH:LUNXQJNDQQDXFKGLH)RUGHUXQJQDFKGHP'LVNXUVKDEHQGLHDOV)RUGHUXQJ
QDFK HLQHP LQWHUGLV]LSOLQlUHQ XQGRGHU HLQHP|IIHQWOLFKHQ'LVNXUV JHVWHOOW ZHUGHQ NDQQ =X
PHLVWEOHLEWRIIHQ
x REGLHVHKHUHLQV\PEROLVFKHU$NWLP*HLVWHHLQHUSDUWL]LSDWLYHQ'HPRNUDWLHLVW
x GLHWDWVlFKOLFKH$XIIRUGHUXQJ]XU3DUWL]LSDWLRQ
x GLHEORVVH*HOHJHQKHLW]XU3DUWL]LSDWLRQRGHU
x REYRQHLQHU'HOLEHUDWLRQHLQHZLUNOLFKH.OlUXQJDQVWHKHQGHU)UDJHQHUZDUWHWZLUG
,P+LQWHUJUXQGGHU2IIHQKHLWLQGLHVHP%H]XJVWHKWIUGLH5ROOHYRQ0RUDOXQG(WKLNGLHPHWD
HWKLVFKVWULWWLJH)UDJHREXQGZDQQPRUDOLVFKHU'LVVHQVDXIO|VEDULVW
1LFKWDOV5HVXOWDWGHV9HUJOHLFKVGHU'RNXPHQWHVRQGHUQ LP$QVFKOXVVDQGLH$QDO\VHGHV
'LVNXVVLRQVSUR]HVVHVEHLP1XIILHOG&RXQFLOPXVVGLHHWKLVFKH$QDO\VHDXIGDV,QVWUXPHQWGHU
7ULDJHHLQJHKHQ'XUFKGLH%HJULIIVZDKODXVGHP:RUWIHOGGHU.DWDVWURSKHQXQG1RWIDOOPHGL
]LQEHWRQHQGLH0LWJOLHGHUGHV1XIILHOG&RXQFLODXFKIUGLH%HKDQGOXQJGHUPRUDOLVFKHQXQG
UHFKWOLFKHQ6WUHLWIUDJHQGHV*HQRPH(GLWLQJVHLQKRKHV0DVVDQ'ULQJOLFKNHLW'LH=XWHLOXQJ
]XGHQ'ULQJOLFKNHLWVVWXIHQLVWVHOEVWK|FKVWGULQJOLFK=XGHPZLUGDXIGLHEHJUHQ]WH5HVVRXUFH
GHU'LVNXUV]HLW IU GLH MHZHLOLJHQ JHVHOOVFKDIWOLFKHQ5HJXOLHUXQJVSUR]HVVH KLQJHZLHVHQ:HLO
GLH=HLWIUGLHbQGHUXQJHLQHVJHVHW]OLFKHQ5DKPHQVIUGLH.HLPEDKQLQWHUYHQWLRQVRODQJLVW
XQG GDV*XW GHV:XQVFKHV QDFK ELRORJLVFK HLJHQHQ JHVXQGHQ.LQGHUQP|JOLFKHUZHLVH VR
KRFKHLQ]XVFKlW]HQ LVW GDVV VHLQ$XIVFKXEHLQ VFKZHUZLHJHQGHVPRUDOLVFKHV3UREOHPGDU
VWHOOWPXVVGHP1XIILHOG&RXQFLO]XIROJHGLHHUVWH'LVNXVVLRQVSKDVHJHQXW]WZHUGHQXPHLQHQ
'LVNXUVEHUGLH$XIKHEXQJGHV9HUERWV]X IKUHQ'LH7ULDJHQLPPWDOVR*WHUKLHUDUFKLVLH
UXQJHQ YRU XQG YHUPLVFKW GLHVH PLW HLQHU (WKLN XQG 5HFKWVGLVNXUVIROJHQDEVFKlW]XQJ 'DV
EHNDQQWH ,QVWUXPHQWGHU*HVHW]HVIROJHQDEVFKlW]XQJZLUGGDEHLZHLW EHUVFKULWWHQ:LHVLFK
GLH7ULDJHEHLHLQHUDQGHUHQ*WHUKLHUDUFKLVLHUXQJGDUVWHOOHQZUGHXQGREGDV$UJXPHQWGHU
EHJUHQ]WHQ'LVNXUV]HLWVWLFKKDOWLJLVWZLUGQLFKWZHLWHUHU|UWHUW
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 gNRQRPLVFKH,PSOLNDWLRQHQYRQ
*HQRPH(GLWLQJHLQHH[SORUDWLYH
8QWHUQHKPHQVEHIUDJXQJ
Florian Winkler, Helmut Hönigmayer, Alexander Lang und Erich Griessler 
.XU]	NQDSS
x *HQRPH(GLWLQJ9HUIDKUHQVLQGQLFKWQXUPLWZLVVHQVFKDIWOLFKHQVRQGHUQDXFKPLW|NRQRPLVFKHQ(UZDUWXQ
JHQYHUEXQGHQ
x %LVODQJ JLEW HV QXU JUREH 6FKlW]XQJHQ ]XP0DUNWZHUW YRQ*HQRPH(GLWLQJ9HUIDKUHQ XQG ]X GDPLW YHU
EXQGHQHQ$QZHQGXQJHQ
x (LQH%HIUDJXQJ6FKZHL]HU8QWHUQHKPHQOlVVWHLQHH[SORUDWLYH$QDO\VH|NRQRPLVFKHU,PSOLNDWLRQHQYRQ*H
QRPH(GLWLQJ]X
x 'LHJHVHOOVFKDIWOLFKH$N]HSWDQ]YRQ*HQRPH(GLWLQJLVWHLQ]HQWUDOHU)DNWRULQhEHUOHJXQJHQGHUEHIUDJWHQ
8QWHUQHKPHQ]XGHVVHQ9HUZHQGXQJRGHU1LFKWYHUZHQGXQJ
x *HQRPH(GLWLQJVWHKWLQ.RQNXUUHQ]]XHWDEOLHUWHQ9HUIDKUHQGHUHQ$QZHQGXQJWURW]GHUZDKUJHQRPPHQHQ
(LQIDFKKHLWXQG6FKQHOOLJNHLWGHUQHXHQ9HUIDKUHQZHLWHUKLQYHUIROJWZLUG
x 'LHUHFKWOLFKHQ5DKPHQEHGLQJXQJHQGHU6FKZHL]ZXUGHQDOVHKHUXQJQVWLJIUGHQ(LQVDW]YRQ*HQRPH
(GLWLQJHLQJHVFKlW]W
x $QJDEHQ]XGHQ]XNQIWLJHQ$XVZLUNXQJHQYRQ*HQRPH(GLWLQJDXIGLHEHIUDJWHQ8QWHUQHKPHQILHOHQHKHU
]XUFNKDOWHQGDXV
x :HLWHUH)RUVFKXQJLVWQRWZHQGLJXPGLH|NRQRPLVFKHQ$XVZLUNXQJHQYRQ*HQRPH(GLWLQJ]XYHUVWHKHQ
*HQRPH(GLWLQJ9HUIDKUHQVLQGDXFKPLWJURVVHQZLUWVFKDIWOLFKHQ(UZDUWXQJHQYHUEXQGHQ6HLW
ZXUGHQ LQ GHQ86$ EHU HLQH0LOOLDUGH'ROODU DXV SULYDWHU +DQG LQ 86DPHULNDQLVFKH
6WDUWXSVLQYHVWLHUWGLHVLFKPLW*HQRPH(GLWLQJ±PHLVWHQVPLW&5,635&D±EHIDVVHQ%UL
QHJDUHWDO$XFK LQ(XURSDJLEWHV6WDUWXSVGLH ,QYHVWLWLRQHQ OXNULHUHQNRQQWHQZLH
HWZD&5,6357KHUDSHXWLFV(PDQXHOOH&KDUSHQWLHUHLQHGHU0LWHQWGHFNHULQQHQGHU&5,635
&DV0HWKRGH -LQHNHWDO LVW0LWEHJUQGHULQGLHVHV8QWHUQHKPHQVGDVEHUHLWV
0LOOLRQHQ'ROODUDXIEULQJHQNRQQWH%ULQHJDUHWDO'LHVHV7HPSRGHU,QYHVWLWLRQHQ
LVW EHPHUNHQVZHUW EHGHQNW PDQ GDVV GDV HUVWH 3DWHQW IU GLH 1XW]XQJ GHU &5,635
7HFKQRORJLH LQHXNDU\RWLVFKHQ=HOOHQHUVW LP$SULOJHQHKPLJWZXUGH YDQ(US%ORRPHU
:LONLQVRQ	:LHGHQKHIW'DVJURVVH,QWHUHVVHYRQ,QYHVWRULQQHQXQG,QYHVWRUHQVRZLH
5HJLHUXQJHQ%ULQHJDUHWDOD6 LVWHLQ,QGL]IUGLHZLUWVFKDIWOLFKH5HOHYDQ]YRQ
*HQRPH(GLWLQJ9HUIDKUHQ
*HQRPH(GLWLQJLVW LQYLHOHQ*HELHWHQZLUWVFKDIWOLFKYHUZHUWEDU1DKUXQJVPLWWHOXQG3KDUPD
LQGXVWULHZLH DXFK%LRWHFKQRORJLHILUPHQ KDEHQ EHUHLWV NRQNUHWH3URGXNWH XQG$QZHQGXQJHQ
SDWHQWLHUHQODVVHQGLHDXIGLHVHU0HWKRGHEDVLHUHQYDQ(USHWDO,QGHU6FKZHL]EH
VWHKHQEHUHLWV8QWHUQHKPHQZHOFKHGLH$QZHQGXQJXQG:HLWHUHQWZLFNOXQJYRQ*HQRPH(GL
WLQJ IU ZLUWVFKDIWOLFKH =ZHFNH YHUIROJHQ (LQHUVHLWV ]HLJHQ EHVWHKHQGH 3KDUPD]LHXQWHUQHK
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

PHQ ,QWHUHVVH DQ*HQRPH(GLWLQJ1RYDUWLV NRRSHULHUW EHUHLWVPLWPHKUHUHQ%LRWHFKQRORJLH
ILUPHQPLW %H]XJ DXI*HQRPH(GLWLQJ 1RYDUWLV   GDV XD LQ GHU /HEHQVPLWWHO
LQGXVWULHWlWLJH%LRWHFKQRORJLHXQWHUQHKPHQ(YROYDKDWHLQHQ/L]HQ]YHUWUDJPLW(56*HQRPLFV
IU&5,635&DV3DWHQWHDEJHVFKORVVHQ(YROYD$QGHUHUVHLWVVLQGQHXH)LUPHQHQW
VWDQGHQZLH&5,6357KHUDSHXWLFVGDVVHLQHQ+DXSWVLW]LQ=XJKDW
7URW] GHV ZLUWVFKDIWOLFKHQ ,QWHUHVVHV DQ *HQRPH (GLWLQJ JLEW HV ELVKHU QXU ZHQLJH ZLVVHQ
VFKDIWOLFKH$EVFKlW]XQJHQGHUP|JOLFKHQXQG WDWVlFKOLFKHQ|NRQRPLVFKHQ$XVZLUNXQJHQGHU
7HFKQRORJLH 9HUHLQ]HOWH $XVQDKPHQ VLQG %HULFKWH YRQ 0DUNWIRUVFKXQJVLQVWLWXWHQ GLH GHQ
ZHOWZHLWHQ0DUNWZHUWYRQ*HQRPH(GLWLQJIUGLHNRPPHQGHQ-DKUHYRUKHUVDJHQ*UDQG9LHZ
5HVHDUFK 0DUNHWVDQG0DUNHWV R-5HVHDUFKDQG0DUNHWV 'LHVH(LQVFKlW
]XQJHQOLHIHUQMHGRFKNHLQH(LQVLFKWHQLQGLHNRQNUHWHQ$XVZLUNXQJHQDXIHLQ]HOQH8QWHUQHK
PHQ
'LHYRUOLHJHQGH6WXGLHQLPPWGHVKDOEHLQHH[SORUDWLYH$QDO\VHGHU,PSOLNDWLRQHQYRQ*HQRPH
(GLWLQJ IU VFKZHL]HULVFKH 8QWHUQHKPHQ YRU =HQWUDOHV =LHO LVW HV .HQQWQLVVH (UZDUWXQJHQ
XQG3OlQHUHOHYDQWHU6FKZHL]HU8QWHUQHKPHQLQ%H]XJDXIGHQ(LQVDW]YRQ*HQRPH(GLWLQJ
VRZLH GHVVHQP|JOLFKH$XVZLUNXQJHQ]X LGHQWLIL]LHUHQ5HOHYDQWH8QWHUQHKPHQ VLQG VRZRKO
NOHLQH XQGPLWWOHUH DOV DXFK JURVVH)LUPHQ XQG.RQ]HUQH GLH LQ GHQ%HUHLFKHQ3KDUPD]LH
$JUDUZLUWVFKDIW/HEHQVXQG)XWWHUPLWWHOKHUVWHOOXQJWlWLJVLQG'LH6WXGLHVROOHLQHQTXDOLWDWLYHQ
hEHUEOLFNEHUPRPHQWDQHXQG]XNQIWLJH$QZHQGXQJHQXQGGLH5HOHYDQ]YRQ*HQRPH(GL
WLQJLQXQWHUQHKPHULVFKHQ.RQWH[WHQELHWHQ'LH6WXGLHLVWDXIJUXQGLKUHV'HVLJQVQLFKWUHSUl
VHQWDWLYXQGJLEWNHLQHTXDQWLWDWLYH(LQVFKlW]XQJGHU|NRQRPLVFKHQ$XVZLUNXQJHQYRQ*HQR
PH(GLWLQJ
 2QOLQHEHIUDJXQJ6FKZHL]HU8QWHUQHKPHQ
'D ELVKHU QRFK NHLQH 6WXGLHQ ]X GHQP|JOLFKHQ |NRQRPLVFKHQ$XVZLUNXQJHQ YRQ*HQRPH
(GLWLQJIU6FKZHL]HU8QWHUQHKPHQYRUOLHJHQZXUGHHLQHHLJHQHHPSLULVFKH(UKHEXQJGXUFK
JHIKUW LQGHU6FKZHL]HU8QWHUQHKPHQRQOLQH]X*HQRPH(GLWLQJEHIUDJWZXUGHQ'LH%HIUD
JXQJ OLHIHUWHHUVWH$QKDOWVSXQNWHGDUEHUZLH*HQRPH(GLWLQJ YRQ6FKZHL]HU8QWHUQHKPHQ
ZDKUJHQRPPHQZLUGZDVGHUHQ3OlQH LQ%H]XJDXI*HQRPH(GLWLQJ VLQGXQGZLHGLH5DK
PHQEHGLQJXQJHQ]XU9HUZHQGXQJYRQ*HQRPH(GLWLQJHLQJHVFKlW]WZHUGHQ
 6DPSOH.RQWDNWLHUWH8QWHUQHKPHQ
'LH 2QOLQHEHIUDJXQJ ZDQGWH VLFK DQ 6FKZHL]HU 8QWHUQHKPHQ LQ 3KDUPD]LH XQG /DQGZLUW
VFKDIW'LH$XVZDKOGHU]XEHIUDJHQGHQ8QWHUQHKPHQXQGGLH5HFKHUFKHYRQGHUHQ.RQWDNW
GDWHQHUIROJWHEHU0LWJOLHGHUOLVWHQYHUVFKLHGHQHU9HUEXQGHXQG,QWHUHVVHQYHUWUHWXQJHQVLHKH
7DE

1HEHQHLQHP)RUVFKXQJVXQG(QWZLFNOXQJV]HQWUXP LQ&DPEULGJHXQGHLQHP%UR IU(XURSlLVFKH:LUWVFKDIWV
DQJHOHJHQKHLWHQLQ/RQGRQ
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJHLQHH[SORUDWLYH8QWHUQHKPHQVEHIUDJXQJ 

7DE %HUFNVLFKWLJWH,QWHUHVVHQYHUWUHWXQJHQXQG9HUEXQGH

9HUEXQGHXQG9HUWUHWXQJHQ $Q]DKOGHU8QWHUQHKPHQ
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LH

,QWHUJHQHULND±VZLVVJHQHULFVDQGELRVLPLODUV 
,QWHUSKDUPD9HUEDQGGHUIRUVFKHQGHQSKDUPD]HXWLVFKHQ)LUPHQ
LQGHU6FKZHL]

6FKZHL]HULVFKH&KHPLVFKH*HVHOOVFKDIW 
6ZLVV%LRWHFK$VVRFLDWLRQ 
9HUHLQLJXQJGHU3KDUPDILUPHQLQGHU6FKZHL] 
:LUWVFKDIWVYHUEDQG&KHPLH3KDUPD%LRWHFK 
/D
QG
Z
LUW
VF
KD
IW
)LDO)RHGHUDWLRQGHU6FKZHL]HULVFKHQ1DKUXQJVPLWWHO,QGXVWULHQ 
6FKZHL]HULVFKH9HUHLQLJXQJIU7LHUZLVVHQVFKDIWHQ697 
6ZLVVKHUGERRN 
6ZLVV6HHG6FKZHL]HU9HUHLQLJXQJIU6DPHQKDQGHO
XQG6RUWHQVFKXW]

9HUHLQLJXQJ6FKZHL]HULVFKHU)XWWHUPLWWHOIDEULNDQWHQ96) 

'DUDXVHUJDEHQVLFKIUGLH%HIUDJXQJUHOHYDQWH8QWHUQHKPHQ'DHLQLJH8QWHUQHKPHQLQ
PHKUHUHQ9HUEXQGHQ0LWJOLHGHUVLQGZXUGHQGLHYHUVFKLHGHQHQ/LVWHQ]XVDPPHQJHIKUWXQG
'RSSHOXQJHQ HQWIHUQW 'DGXUFK XQG GXUFK GLH 1LFKWEHUFNVLFKWLJXQJ YRQ8QWHUQHKPHQ YRQ
GHQHQNHLQH.RQWDNWGDWHQYRUKDQGHQZDUHQHUJDEVLFKHLQH/LVWHPLW8QWHUQHKPHQGLH
IU GLH %HIUDJXQJ NRQWDNWLHUW ZXUGHQ:lKUHQG LP%HUHLFK GHU 3KDUPD]LH GLH8QWHUQHKPHQ
DXVVFKOLHVVOLFKGLUHNWNRQWDNWLHUWZXUGHQZXUGHQLP%HUHLFKGHU7LHUXQG3IODQ]HQ]XFKWDXFK
HLQ]HOQH9HUEXQGVYHUWUHWHULQQHQXQGYHUWUHWHUGXUFKGDV3URMHNWWHDPNRQWDNWLHUW=ZHLGHU
NRQWDNWLHUWHQ9HUEXQGHVDJWHQHLQH:HLWHUOHLWXQJGHV8PIUDJHOLQNVDQLKUH0LWJOLHGHU]X
 $XIEDXGHV)UDJHERJHQV
'HU)UDJHERJHQEHVWDQGDXVHLQHP0L[JHVFKORVVHQHU(LQVFKlW]XQJVIUDJHQXQGRIIHQHU)UD
JHQ 'LH JHVFKORVVHQHQ (LQVFKlW]XQJVIUDJHQ ZXUGHQ JHZlKOW GDPLW 8QWHUQHKPHQ EHVVHU
YHUJOLFKHQZHUGHQN|QQHQXQGGDPLW LQ GHQYHUVFKLHGHQHQ%UDQFKHQ 3KDUPD]LH$JUDUZLUW
VFKDIW7HQGHQ]HQVLFKWEDUZHUGHQ%HLVSLHOVZHLVHZXUGHDOOJHPHLQQDFKGHQ$XVZLUNXQJHQ
YRQ*HQRPH(GLWLQJDXIGLH$Q]DKODQ9ROO]HLWDUEHLWVSOlW]HQDXIGHQ8PVDW]RGHUGHQ*HZLQQ
GHV8QWHUQHKPHQV JHIUDJW XQG RE GLHVH .HQQ]DKOHQ DXIJUXQG YRQ*HQRPH(GLWLQJ VLQNHQ

$UPLQ6S|NXQG&DUROLQH+DPPHU78*UD]ZLUNWHQDQGHU'DWHQHUKHEXQJPLWLQGHPVLHGLH.RQWDNWDXIQDKPH]X
8QWHUQHKPHQDXVGHP%HUHLFKGHU7LHUXQG3IODQ]HQ]XFKWGXUFKIKUWHQXQGGLH9HUEXQGHXQGLQZHLWHUHU)ROJH
DXFKUHOHYDQWH8QWHUQHKPHQIUGLH%HIUDJXQJLP%HUHLFKGHU/DQGZLUWVFKDIWLGHQWLIL]LHUWHQ
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

JOHLFKEOHLEHQRGHUVWHLJHQZUGHQ'LHJHVFKORVVHQHQ)UDJHQZXUGHQXPRIIHQH)UDJHQHU
JlQ]WXPGHQEHIUDJWHQ8QWHUQHKPHQGLH0|JOLFKNHLW]XJHEHQLKUH$QWZRUWHQJHQDXHUDXV
]XIKUHQ DXI$VSHNWH MHQVHLWV GHU JHVFKORVVHQHQ )UDJHQ KLQ]XZHLVHQ RGHU 'HWDLOV ]X GHQ
NRQNUHWHQ$QZHQGXQJHQLP8QWHUQHKPHQVNRQWH[W]XJHEHQ(VZXUGHHWZDQDFKJHIUDJWZD
UXPHV]XGHQREHQVNL]]LHUWHQ9HUlQGHUXQJHQNRPPHQN|QQWH
:HLO*HQRPH(GLWLQJ7HFKQRORJLHQGHU]HLWUHODWLYQHXVLQGXQGGLH3DWHQWVLWXDWLRQ]X&5,635
&DV(JHOLH*UDII6WUDQG	-RKDQVHQODQJH=HLWXQJHNOlUWZDUVLHKH,QIRER[ZXU
GH EHL GHU )UDJHERJHQHUVWHOOXQJ GDYRQ DXVJHJDQJHQ GDVV *HQRPH (GLWLQJ GHU]HLW QXU LQ
ZHQLJHQ 8QWHUQHKPHQ DQJHZDQGW ZLUG 'DKHU ZXUGHQ GLH 8QWHUQHKPHQ DXFK ]X LKUHU (LQ
VFKlW]XQJ KLQVLFKWOLFK ]XNQIWLJHU $XVZLUNXQJHQ YRQ *HQRPH (GLWLQJ DXI LKU 8QWHUQHKPHQ
EHIUDJW'DKHU NRQQWHQDXFK8QWHUQHKPHQDQGHU8PIUDJH WHLOQHKPHQGLH*HQRPH(GLWLQJ
QRFK QLFKW YHUZHQGHQ gNRQRPLVFKH$XVZLUNXQJHQ YRQ*HQRPH (GLWLQJ ZHUGHQ LQ GLHVHU
$UEHLWDOVRQLFKWQXULQ9HUELQGXQJPLWGHU$QZHQGXQJGHU7HFKQRORJLHLPHLJHQHQ8QWHUQHK
PHQYHUVWDQGHQYLHOPHKUN|QQHQ|NRQRPLVFKH$XVZLUNXQJHQDXFKYRQDXVVHUKDOEGHV8Q
WHUQHKPHQVNRPPHQXQDEKlQJLJGDYRQRE*HQRPH(GLWLQJVHOEVWHLQJHVHW]WZLUGRGHUQLFKW
6R LVW HV ]%P|JOLFK GDVV VLFKGXUFKGLH$QZHQGXQJGHU7HFKQRORJLH LQHLQLJHQZHQLJHQ
DQGHUHQ8QWHUQHKPHQGLH%UDQFKHYHUlQGHUWXQGVRPLW9HUlQGHUXQJHQLPHLJHQHQ8QWHUQHK
PHQDQJHVWRVVHQZHUGHQ
.RQNUHWEHKDQGHOWGHU)UDJHERJHQGUHL7KHPHQEO|FNH
 Awareness und Anwendung:'LHVHU7KHPHQEORFNEHKDQGHOWIROJHQGH)UDJHQ
Ǧ :LUG *HQRPH (GLWLQJ LQ GHQ 8QWHUQHKPHQ DQJHZDQGW" )DOOV MD IU ZHOFKH
=ZHFNH"
Ǧ :HOFKH(UZDUWXQJHQXQG3OlQHKDEHQGLH8QWHUQHKPHQLQ%H]XJDXI*HQRPH
(GLWLQJ"
Ǧ (UJHEHQVLFKGXUFK*HQRPH(GLWLQJ9HUlQGHUXQJHQ LQ)RUVFKXQJVXQG(QW
ZLFNOXQJVSUR]HVVHQ"
Ǧ (QWVWHKHQGXUFK*HQRPH(GLWLQJQHXH3URGXNWHXQGRGHU'LHQVWOHLVWXQJHQ"
 Relevanz und Auswirkung von Genome Editing:+LHU VWDQGGLH(LQVFKlW]XQJ]X
NQIWLJHU$XVZLUNXQJHQYRQ*HQRPH(GLWLQJDXIGDV8QWHUQHKPHQLP0LWWHOSXQNW
,QZLHIHUQ*HQRPH(GLWLQJ DXI |NRQRPLVFKH$VSHNWH GHV8QWHUQHKPHQV(LQIOXVV
KDEHQN|QQWHZXUGHDQKDQGYRQ)UDJHQ]X$UEHLWVSOlW]HQ8PVDW]XQG*HZLQQ
YHUVXFKW]XHUIDKUHQ
 Einschätzung von Rahmenbedingungen für den Einsatz von Genome Editing: ,Q
GLHVHP$EVFKQLWW VROOWHQ UHOHYDQWH5DKPHQEHGLQJXQJHQ LQQHUKDOE GHU8QWHUQHK
PHQVRZLHOL]HQ]UHFKWOLFKH%HGLQJXQJHQLQGHU6FKZHL]HLQJHVFKlW]WZHUGHQ

$QVRQVWHQJDEHVLPPHUDXFKGLH0|JOLFKNHLWNHLQH$QWZRUW]XJHEHQ
'XUFKHLQNRPSOH[HV6\VWHPYRQ)LOWHUQZXUGHQGLHVH)UDJHQQXUJHVWHOOWZHQQ]XYRUHLQH9HUlQGHUXQJSURJQRVWL
]LHUWZXUGH
'LHLP)ROJHQGHQGDUJHVWHOOWHQ)UDJHQVLQGJUXQGVlW]OLFKHhEHUEOLFNVIUDJHQVLHZXUGHQLQGHU2QOLQHXPIUDJHQLFKW
QRWZHQGLJHUZHLVH JHQDX LQ GLHVHU )RUP JHVWHOOW VRQGHUQPHLVWHQV DQKDQGPHKUHUHU DXVGLIIHUHQ]LHUWHU )UDJHQ EH
KDQGHOW
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gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJHLQHH[SORUDWLYH8QWHUQHKPHQVEHIUDJXQJ 

'LH'DUVWHOOXQJGHU5HVXOWDWHZLUGGLHVHQGUHL7KHPHQEO|FNHQIROJHQ=XVlW]OLFKZHUGHQGDU
EHUKLQDXVJHKHQGHUHOHYDQWH7KHPHQEHVFKULHEHQGLHDEVHLWVGHU)UDJHERJHQVWUXNWXULQGHQ
RIIHQHQ$QWZRUWHQDXIJHZRUIHQZXUGHQ
 'DWHQHUKHEXQJ
'LH'DWHQHUKHEXQJZXUGHNRPSOHWWDQRQ\PLVLHUWGXUFKJHIKUW'DVKHLVVWGLH8PIUDJHZXUGH
VR JHVWDOWHW GDVV GDV 3URMHNWWHDP QLFKW UFNYHUIROJHQ NRQQWH ZHOFKH8QWHUQHKPHQZHOFKH
$QJDEHQ JHPDFKW KDWWHQ 'LHVH VWUHQJH $QRQ\PLVLHUXQJ GHU 'DWHQ LVW QLFKW QXU GDWHQ
VFKXW]UHFKWOLFKHQ*UQGHQJHVFKXOGHWVRQGHUQZXUGHDXFKDXIJUXQGIRUVFKXQJVVWUDWHJLVFKHU
hEHUOHJXQJHQJHZlKOW(VZXUGHDQJHQRPPHQGDVVGLH5FNODXITXRWHEHLHLQHUDQRQ\PLVLHU
WHQ%HIUDJXQJK|KHUDXVIDOOHQZUGHDOVEHLHLQHUQLFKWDQRQ\PLVLHUWHQ,QGHU$XVZHUWXQJXQG
'DUVWHOOXQJ GHU (UJHEQLVVH ZXUGH GHU :DKUXQJ GHU$QRQ\PLWlW GHU %HIUDJWHQ XQG GHU %H
WULHEVJHKHLPQLVVHJURVVHU:HUW]XJHVFKULHEHQ
6RIHUQP|JOLFK LGHQWLIL]LHUWHGDV)RUVFKXQJVWHDPYRU9HUVDQGGHU)UDJHERJHQLQGHQ8QWHU
QHKPHQ .RQWDNWSHUVRQHQ $QIDQJ -XOL  ZXUGH HLQH (0DLO PLW HLQHP /LQN ]XU 2Q
OLQHEHIUDJXQJDXVJHVDQGW'LH1DFKULFKWEHLQKDOWHWHHLQHNXU]H'DUVWHOOXQJGHV*HVDPWSURMHN
WHVHLQHQNXU]HQhEHUEOLFNEHU$UWXQG7KHPDGHU%HIUDJXQJVRZLHHLQHQ$EVFKQLWW]X'D
WHQVFKXW]XQG$QRQ\PLVLHUXQJ=ZHL:RFKHQQDFKGHPHUVWHQ9HUVDQGZXUGHDQDOOH8QWHU
QHKPHQHLQH(ULQQHUXQJ]XU7HLOQDKPHDQGHU8PIUDJHYHUVFKLFNW'DWURW]GLHVHUXPIDQJUHL
FKHQ 9RUNHKUXQJHQ ]XU (UK|KXQJ GHV 5FNODXIV QXU ZHQLJH 8QWHUQHKPHQ DQ GHU 8PIUDJH
WHLOJHQRPPHQKDWWHQZXUGHQZHLWHUHDOVUHOHYDQWHLQJHVFKlW]WH8QWHUQHKPHQHUQHXWNRQ
WDNWLHUW
 5FNODXITXRWH'DWHQTXDOLWlWXQG$XVZHUWXQJVPHWKRGLN
7URW]DOOHU%HPKXQJHQZDUGLH5FNODXITXRWHGHU8PIUDJHJHULQJ9RQNRQWDNWLHUWHQ8Q
WHUQHKPHQJDEHQ QXU DXVUHLFKHQG ,QIRUPDWLRQHQ XP LKUH'DWHQ IU GLH$XVZHUWXQJ YHU
ZHQGHQ]XN|QQHQ'DGDV)RUVFKXQJVWHDPGLH0|JOLFKNHLWHLQHUJHULQJHQ5FNODXITXRWHDOV
0|JOLFKNHLWYRUDXVJHVHKHQKDWWHZXUGH LP/DXIHGHV'DWHQHUKHEXQJVSUR]HVVHVEHVRQGHUHU
:HUWGDUDXIJHOHJW3UREOHPHLQGHU'DWHQHUKHEXQJXQG*UQGHIUGLH1LFKWWHLOQDKPHDQGHU
8PIUDJH]XHUIDVVHQXQGIHVW]XKDOWHQ0|JOLFKH*UQGHIUGLHJHULQJH5FNODXITXRWHZHUGHQ
LP)ROJHQGHQNXU]GDUJHVWHOOW 
 Unternehmen als schwer zu befragende Population:(LQ]HQWUDOHV3UREOHPLQGHU
.RQWDNWDXIQDKPH PLW GHQ 8QWHUQHKPHQ ZDU GLH ,GHQWLILNDWLRQ GHU ULFKWLJHQ $Q
VSUHFKSHUVRQ1XUEHLGHU8QWHUQHKPHQNRQQWHQLP9RUKLQHLQNRQNUHWH$Q
VSUHFKSHUVRQHQ JHIXQGHQ ZHUGHQ :HQLJH ZDUHQ MHGRFK ideale $QVSUHFK
SHUVRQHQIUGDV7KHPD*HQRPH(GLWLQJDOVR3HUVRQHQGLHEHUGLHSRWHQ]LHOOH

(LQH$XVQDKPHVLQGKLHU8QWHUQHKPHQGLH LQGHQRIIHQHQ$QWZRUWIHOGHUQ ,QIRUPDWLRQHQEHUHLWVWHOOWHQ±ZLH]%
1DPHQGHV8QWHUQHKPHQV2UWGHV8QWHUQHKPHQVRb±GLH WKHRUHWLVFKHLQHNODUH ,GHQWLILNDWLRQGHU8QWHUQHKPHQ
HUP|JOLFKHQ,QVROFKHQ)lOOHQZXUGHQGLH,QIRUPDWLRQHQZHOFKHGLH,GHQWLILNDWLRQYRQ8QWHUQHKPHQHUP|JOLFKHQYHU
WUDXOLFKEHKDQGHOW
9RQGLHVHQZDUEHNDQQWGDVVVLHEHUHLQH)RUVFKXQJVXQGRGHU(QWZLFNOXQJVDEWHLOXQJYHUIJHQ
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

9HUZHQGXQJ YRQ *HQRPH (GLWLQJ LP 8QWHUQHKPHQ GHWDLOOLHUWH $XVNXQIW JHEHQ
NRQQWHQ%HLGHQEULJHQ8QWHUQHKPHQZXUGHGLH8PIUDJHEHUZLHJHQGDQDOOJH
PHLQH .RQWDNWDGUHVVHQ JHVHQGHW ,Q ZHLWHUHU )ROJH ILHO VRZRKO EHL GHQ .RU
UHVSRQGHQ]HQ DOV DXFK EHL GHQ 7HOHIRQDWHQ DXI GDVV GLH DP EHVWHQ JHHLJQHWH
3HUVRQ IU GLH %HDQWZRUWXQJ GHU 8PIUDJH QLFKW QXU YRQ DXVVHQ VRQGHUQ DXFK
LQQHUKDOE GHV 8QWHUQHKPHQV QXU VFKZHU ]X EHVWLPPHQ LVW ,P *HVSUlFK PLW
0LWDUEHLWHQGHQ GHU8QWHUQHKPHQ ILHOPHKUPDOV GHU VLQQJHPlVVH 6DW] ©/HLGHU
ZHLVVLFKQLFKWZHUDPEHVWHQJHHLJQHWLVWXPGLHVHQ)UDJHERJHQDXV]XIOOHQª
'LHVHV3UREOHP]HLJWHVLFKLQVEHVRQGHUHEHLPLWWOHUHQXQGJURVVHQ8QWHUQHKPHQ
 Spezifität des Themas, Nichtbetroffenheit und fehlende Expertise: ,P.RQWDNWPLW
GHQ YHUVFKLHGHQHQ 8QWHUQHKPHQ VWHOOWH VLFK GLH 6SH]LILWlW GHV 7KHPDV DOV
+LQGHUQLV KHUDXV ,Q YLHOHQ )lOOHQ ZXUGH LP =XJH GHU .RQWDNWDXIQDKPH GDUDXI
KLQJHZLHVHQGDVVGDV7KHPD*HQRPH(GLWLQJIUGDV8QWHUQHKPHQQLFKWUHOHYDQW
VHLXQGGHVKDOEDXFKQLFKWDQGHU8PIUDJH WHLOJHQRPPHQZHUGH$QGHUH8QWHU
QHKPHQDUJXPHQWLHUWHQlKQOLFK LQGHPVLHDQJDEHQQLFKWGLH ULFKWLJH=LHOJUXSSH
IUGLH8PIUDJH]XVHLQ'DUEHUKLQDXVJDEHQYLHOH.RQWDNWSHUVRQHQDQGDVVLP
8QWHUQHKPHQNHLQH([SHUWLVHLP%HUHLFK*HQRPH(GLWLQJEHVWHKHXQGGDKHUQLFKW
GDUEHU$XVNXQIWJHJHEHQZHUGHQN|QQH
'DVRZHQLJH8QWHUQHKPHQDQGHU8PIUDJHWHLOJHQRPPHQKDEHQLVWHVQLFKWP|JOLFKHPSL
ULVFK IXQGLHUWH $XVVDJHQ EHU *HQRPH (GLWLQJ XQG GHVVHQ $XVZLUNXQJHQ IU GLH JHVDPWH
6FKZHL]HU:LUWVFKDIWHLQH%UDQFKHRGHUHLQHQ8QWHUQHKPHQVW\S]XWUHIIHQ6WDWLVWLVFKH$XV
ZHUWXQJVYHUIDKUHQVLQGEHLHLQHPGHUDUWNOHLQHQ6DPSOHQLFKWHLQVHW]EDU(EHQVRZHQLJHUODX
EHQGLH'DWHQ$XVVDJHQEHU7HQGHQ]HQ LQGHU6FKZHL]HU8QWHUQHKPHQVODQGVFKDIW]X WUHI
IHQ'HQQRFKJLEWGLH%HIUDJXQJ+LQZHLVH]XGHQ|NRQRPLVFKHQ$XVZLUNXQJHQYRQ*HQRPH
(GLWLQJDXI6FKZHL]HU8QWHUQHKPHQ'LH$QWZRUWHQ]XGHQJHVFKORVVHQHQ)UDJHQODVVHQVLFK
]ZDUQLFKWVWDWLVWLVFKDXVZHUWHQN|QQHQDEHUGHQQRFKLQWHUSUHWLHUWZHUGHQ$XVVHUGHPEHDQW
ZRUWHWHQHLQLJH%HIUDJWHGLHRIIHQHQ)UDJHQVHKUDXVIKUOLFKXQGGHWDLOUHLFK
'LH$QWZRUWHQGHU8QWHUQHKPHQZXUGHQLP7HDPDQDO\VLHUWXQGLQWHUSUHWLHUW'LH$XVZHUWXQJ
IRNXVVLHUWHDXIGLHHLQ]HOQHQ8QWHUQHKPHQDOV)lOOHGLH WLHIHUJHKHQGEHWUDFKWHWZXUGHQ6R
NRQQWHQ*HPHLQVDPNHLWHQ DEHU DXFK8QWHUVFKLHGH KLQVLFKWOLFK GHU 1LFKW1XW]XQJ XQG GHU
SRWHQ]LHOOHQ|NRQRPLVFKHQ$XVZLUNXQJHQKHUDXVJHDUEHLWHWZHUGHQ
 (UJHEQLVVHGHU8QWHUQHKPHQVEHIUDJXQJ
:LHGLHHLQ]HOQHQ8QWHUQHKPHQGLH5HOHYDQ]XQGGLH$XVZLUNXQJHQYRQ*HQRPH(GLWLQJDXI
GDVHLJHQH8QWHUQHKPHQEHZHUWHQ YDULLHUW VWDUN'RFK WURW]GHUXQWHUVFKLHGOLFKHQ(LQVFKlW
]XQJHQZXUGHQ JHZLVVH1DUUDWLYH XQG7KHPHQ YRQPHKUHUHQ8QWHUQHKPHQ LQ lKQOLFKHU$UW
XQG :HLVH DXIJHEUDFKW ,P )ROJHQGHQ ZHUGHQ GLH ZLFKWLJVWHQ 7KHPHQ EHVFKULHEHQ $E
VFKOLHVVHQGZHUGHQGLHZLFKWLJVWHQ(UNHQQWQLVVH ]XVDPPHQJHIDVVW XQGHLQ$XVEOLFNDXI GLH
|NRQRPLVFKHQ3RWHQ]LDOHYRQ*HQRPH(GLWLQJIU6FKZHL]HU8QWHUQHKPHQJHJHEHQ
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gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJHLQHH[SORUDWLYH8QWHUQHKPHQVEHIUDJXQJ 

 $QZHQGXQJYRQ*HQRPH(GLWLQJLQ8QWHUQHKPHQ
2EZRKOQXU]ZHLGHU LP6DPSOHEHIUDJWHQ8QWHUQHKPHQ*HQRPH(GLWLQJVFKRQDQJHZHQGHW
KDWWHQKDWWHGLH0HKUKHLWJHZLVVH(UZDUWXQJHQKLQVLFKWOLFKGHU$QZHQGXQJYRQ*HQRPH(GL
WLQJLPHLJHQHQ8QWHUQHKPHQ'LHEHUZLHJHQGH0HKUKHLWGHU%HIUDJWHQZROOWH*HQRPH(GL
WLQJ LQQDKHU=XNXQIWQXW]HQ1XU]ZHL8QWHUQHKPHQJDEHQDQ*HQRPH(GLWLQJDXFK LQ=X
NXQIWQLFKWYHUZHQGHQ]XZROOHQ
'LHQRFKSRWHQ]LHOOHQ1XW]HULQQHQXQG1XW]HUYRQ*HQRPH(GLWLQJKDWWHQYHUVFKLHGHQH*UQGH
ZDUXPVLH*HQRPH(GLWLQJGHU]HLW QLFKW YHUZHQGHQ(LQLJH YHUZLHVHQDXIPDQJHOQGH.XQGLQ
QHQXQG.XQGHQDN]HSWDQ]±ZLH LP)ROJHQGHQZHLWHUDXVJHIKUWZLUG±XQGGLHXQJQVWLJHQ
UHFKWOLFKHQ 5DKPHQEHGLQJXQJHQ DOV ZLFKWLJH *UQGH IU GLH 1LFKWYHUZHQGXQJ YRQ *HQRPH
(GLWLQJ$XVVHUGHPZXUGHDQJHIKUWGDVVGLHPLW*HQRPH(GLWLQJYHUEXQGHQHQ$QZHQGXQJHQ
QRFK]XZHQLJSUD[LVUHLIVHLHQ
-HQH]ZHL8QWHUQHKPHQGLHEHUHLWV*HQRPH(GLWLQJ9HUIDKUHQDQZHQGHQQXW]WHQYHUVFKLH
GHQH*HQRPH(GLWLQJ9HUIDKUHQ =)17$/(1EHUHLWVYRUGHU(QWZLFNOXQJYRQ&5,6350LW
GHQ GHU]HLWLJHQ$QZHQGXQJVEHUHLFKHQ ZDUHQ EHLGH 8QWHUQHKPHQ XQWHUVFKLHGOLFK ]XIULHGHQ
:lKUHQGHLQ8QWHUQHKPHQ*HQRPH(GLWLQJDXIDQGHUH%HUHLFKHDXVGHKQHQZROOWHlXVVHUWH
VLFKGDVDQGHUH8QWHUQHKPHQJHJHQWHLOLJ
(LQZLFKWLJHU$VSHNW LQGHU$QZHQGXQJYRQ*HQRPH(GLWLQJVFKHLQWGLH(IIHNWLYLWlWYRQP|J
OLFKHQ$OWHUQDWLYPHWKRGHQ]XVHLQGLHIUGLHHQWVSUHFKHQGHQ=ZHFNHDQJHZDQGWZHUGHQN|Q
QHQ=ZHL8QWHUQHKPHQDXVGHP%HUHLFK$JUDUZLUWVFKDIW7LHUXQG3IODQ]HQ]XFKWJDEHQHWZD
DQGDVV*HQRPH(GLWLQJIULKU8QWHUQHKPHQQXUZHQLJE]ZJDUQLFKWUHOHYDQWVHL'LHVZXU
GHYRQEHLGHQ8QWHUQHKPHQGDPLWEHJUQGHWGDVVHWDEOLHUWH0HWKRGHQ]%NODVVLVFKH=FK
WXQJVPHWKRGHQ DXVUHLFKHQG RGHU VRJDU EHVVHU ]XU (UUHLFKXQJ GHU YRQ LKQHQ JHZQVFKWHQ
=LHOHJHHLJQHWVHLHQ
 'LHJHVHOOVFKDIWOLFKH$N]HSWDQ]DOV]HQWUDOHU$VSHNW
«Die grosse Unsicherheit ist die Frage nach der gesellschaftlichen Akzeptanz […].»
8QWHUQHKPHQ
«Gesellschaftliche Akzeptanz (v. a. Konsumierende in der Schweiz) ist äusserst wichtig 
und sehr fraglich.»8QWHUQHKPHQ
'DVZRKOEHGHXWHQGVWH1DUUDWLYGHU8PIUDJH LVWGLHJHVHOOVFKDIWOLFKH$N]HSWDQ]EH]LHKXQJV
ZHLVHGLH$N]HSWDQ]GHU.XQGLQQHQXQG.XQGHQYRQ*HQRPH(GLWLQJXQGGHQGDPLWHU]HXJWHQ
3URGXNWHQ'LHVHV1DUUDWLYLVWGHVKDOEEHVRQGHUVDXIIlOOLJGDGLH$N]HSWDQ]YRQ*HQRPH(GL
WLQJDXVVHUKDOEGHV8QWHUQHKPHQV LP)UDJHERJHQXUVSUQJOLFKQLFKWHQWKDOWHQZDU)QIGHU
]Z|OI7HLOQHKPHQGHQKDEHQGLHVHQ$VSHNWDEHUYRQVHOEVWLQYHUVFKLHGHQHQRIIHQHQ$QWZRUW
IHOGHUQDXIJHEUDFKW,QGHQRIIHQHQ$QWZRUWHQZXUGHGLH$N]HSWDQ]DOV]HQWUDOHU)DNWRUIUGLH
XQWHUQHKPHULVFKH9HUZHQGXQJRGHU1LFKWYHUZHQGXQJYRQ*HQRPH(GLWLQJGDUJHVWHOOW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

(LQJXWHV%HLVSLHOGDIUZLH8QWHUQHKPHQLKUH1XW]XQJYRQ*HQRPH(GLWLQJDXIGLH.XQGLQ
QHQ XQG .XQGHQDN]HSWDQ] DEVWLPPHQ ILQGHW VLFK LQ GHQ 6FKLOGHUXQJHQ HLQHV 3KDUPD]LH
XQWHUQHKPHQV'LHVHVJDEDQGDVVHV*HQRPH(GLWLQJQXULQ%HUHLFKHQHLQVHW]HQZUGHLQ
GHQHQHLQHKRKHJHVHOOVFKDIWOLFKH$N]HSWDQ]YHUPXWHWZLUG,QDQGHUHQ%HUHLFKHQZUGH*H
QRPH(GLWLQJQXUGDQQYHUZHQGHWZHUGHQZHQQGLH=LHOHQLFKWPLWDQGHUHQ0HWKRGHQPLWYHU
QQIWLJHP$XIZDQGHUUHLFKEDUZlUHQ
,QIRER[*92LQGHU6FKZHL]XQGJHVHOOVFKDIWOLFKH$N]HSWDQ]
$XVVHUKDOEGHU6FKZHL]JLEWHVPHKUHUH6WXGLHQ]XU+DOWXQJYRQ.RQVXPHQWLQQHQXQG.RQVXPHQWHQ]X1DKUXQJV
PLWWHOQ GLHPLW*HQRPH(GLWLQJ KHUJHVWHOOW ZXUGHQ ]% ,VKLL 	$UDNL E6KHZ1DOOH\ 6QHOO1D\JD	'L[RQ
,QGHU6FKZHL]VHOEVWJLEWHVNDXPVWDWLVWLVFKH(UKHEXQJHQGLHGDEHLKHOIHQN|QQWHQGLHJHVHOOVFKDIWOLFKH$N
]HSWDQ] YRQ*HQRPH(GLWLQJ LQ GHU DOOJHPHLQHQ6FKZHL]HU %HY|ONHUXQJ HLQ]XVFKlW]HQ 9HUHLQ]HOWH 6WXGLHQ KDEHQ
VLFKPLWGHU$N]HSWDQ]YRQ*92LQVSH]LILVFKHQ.RQWH[WHQDXVHLQDQGHUJHVHW]WVRZLHHLQHHWZDVlOWHUH6WXGLHGLH
6WXGLHUHQGH GHU (7+ =ULFK EHIUDJWH Q  'LHVH 8PIUDJH NRQQWH HLQH NULWLVFKH 6WLPPXQJ JHJHQEHU *HQ
WHFKQLNEHLGHQEHIUDJWHQ6WXGLHUHQGHQDXI]HLJHQ LQVEHVRQGHUHZDVGLH(LQVWHOOXQJHQ]XU9HUZHQGXQJYRQ*92LQ
GHU/DQGZLUWVFKDIWDQEHODQJW7XWNXQ	/HKPDQQ
$OWHUQDWLYGD]XN|QQHQ9RONVLQLWLDWLYHQLQGHU9HUJDQJHQKHLWXQGGLHGHU]HLWLJH*HVHW]HVODJHKLOIUHLFKH,QGLNDWRUHQIU
GLH(LQVWHOOXQJGHU6FKZHL]HULQQHQXQG6FKZHL]HU]XP7KHPD*92VHLQ,P1RYHPEHUZXUGHEHUGLH9RONV
LQLWLDWLYH©)U/HEHQVPLWWHODXVJHQWHFKQLNIUHLHU/DQGZLUWVFKDIWªDEJHVWLPPW±GHU$EVWLPPHQGHQQDKPHQGLH
,QLWLDWLYHDQ6FKZHL]HULVFKH%XQGHVNDQ]OHL'DUDXVUHVXOWLHUWHHLQIQIMlKULJHV0RUDWRULXPZHOFKHVGHQ$QEDX
YRQ*92LQGHU6FKZHL]HU/DQGZLUWVFKDIWYHUELHWHW'LHVHV0RUDWRULXPZXUGHEHUHLWVGUHLPDOYHUOlQJHUWGDVDNWXHOOH
0RUDWRULXPOlXIWDXV
,Q%H]XJ DXIPLW*HQRPH(GLWLQJ YHUlQGHUWH2UJDQLVPHQ LVW GLH NRQWURYHUVH )UDJH ]HQWUDO RE VROFKH2UJDQLVPHQ
EHUKDXSWDOV*92YHUVWDQGHQZHUGHQVROOHQRGHUQLFKWVLHKH.DSLWHO
(VNDQQIHVWJHKDOWHQZHUGHQIUGLH(QWVFKHLGXQJRE*HQRPH(GLWLQJLP8QWHUQHKPHQYHU
ZHQGHWZHUGHQVROORGHUQLFKW LVWGLH(LQVFKlW]XQJGHUJHVHOOVFKDIWOLFKHQ$N]HSWDQ]ZLFKWLJ
$OOHUGLQJVHUVFKHLQWQLFKWNODUZLHHVXPGLHVHJHVHOOVFKDIWOLFKH$N]HSWDQ]JHQDXEHVFKDIIHQ
LVW0DQFKH8QWHUQHKPHQYHUPXWHWHQEHLGHQ6FKZHL]HU.RQVXPHQWLQQHQXQG.RQVXPHQWHQ
HLQHHKHUNULWLVFKH(LQVWHOOXQJLQVEHVRQGHUHZHQQHVXP$QZHQGXQJHQYRQ*HQRPH(GLWLQJ
LP%HUHLFKGHU1DKUXQJVPLWWHOSURGXNWLRQJHKW9LHOH8QWHUQHKPHQJDEHQMHGRFKDQGDVV8Q
VLFKHUKHLWGDUEHUKHUUVFKHZLHHVXPGLHJHVHOOVFKDIWOLFKH$N]HSWDQ]YRQ*HQRPH(GLWLQJLQ
GHU6FKZHL]HU%HY|ONHUXQJEHVWHOOWVHL
 &5,635XQG9HUlQGHUXQJHQLQGHU)RUVFKXQJ
«[…] geht heute leichter und schneller.» 8QWHUQHKPHQ

8PEHVVHU]XYHUVWHKHQZDV&5,635IUGLH)RUVFKXQJDXI8QWHUQHKPHQVHEHQHEHGHXWHQ
NDQQORKQWVLFKHLQHJHQDXHUH$XVHLQDQGHUVHW]XQJPLWGHQEHLGHQ8QWHUQHKPHQLP8PIUDJH
VDPSOH GLH *HQRPH (GLWLQJ EHUHLWV QXW]HQ %HLGH 8QWHUQHKPHQ YHUIJHQ EHU HLQH )RU

'LHVHV.DSLWHOEHVFKUlQNWVLFKQXUDXIGLH&5,6357HFKQRORJLHGDLP)UDJHERJHQ9HUlQGHUXQJHQLQ
GHU)RUVFKXQJQXULP=XVDPPHQKDQJPLW&5,635WKHPDWLVLHUWZXUGHQ
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gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJHLQHH[SORUDWLYH8QWHUQHKPHQVEHIUDJXQJ 

VFKXQJV XQG (QWZLFNOXQJVDEWHLOXQJ QXW]WHQ &5,635 XQG YHUZHQGHWHQ EHUHLWV YRU GHU
&5,6357HFKQRORJLHDQGHUH*HQRPH(GLWLQJ9HUIDKUHQ
'LHLQGHU8PIUDJHGDUJHVWHOOWHQ$XVZLUNXQJHQYRQ*HQRPH(GLWLQJXQGGLH(UZDUWXQJHQGD
UDQVLQGEHLGHQEHLGHQEHIUDJWHQ8QWHUQHKPHQVHKUXQWHUVFKLHGOLFK,QGHU(LQVFKlW]XQJGHU
$XVZLUNXQJHQGHU&5,6357HFKQRORJLHDXIGDV8QWHUQHKPHQEHVWHKW OHGLJOLFKHLQH*HPHLQ
VDPNHLW %HLGH 8QWHUQHKPHQ JDEHQ DQ GDVV GLH &5,6357HFKQRORJLH GHQ )RUVFKXQJVSUR
]HVVEHVFKOHXQLJHQZUGH
,QIRER[%HVFKOHXQLJXQJYRQ)RUVFKXQJXQG,QQRYDWLRQGXUFKQHXH*HQRPH(GLWLQJ9HUIDKUHQ"
'LH(LQVFKlW]XQJGDVVQHXH9HUIDKUHQLP%HUHLFKYRQ*HQRPH(GLWLQJHLQH%HVFKOHXQLJXQJPLWVLFKEULQJHQILQGHW
VLFKVRZRKOLQGHU/LWHUDWXUDOVDXFKLQGHQ*HVSUlFKHQPLW([SHUWLQQHQXQG([SHUWHQ0HKUHUH,QWHUYLHZWHJDEHQDQ
GDVV*HQRPH(GLWLQJ9HUIDKUHQ GDEHL KHOIHQZUGHQ3UR]HVVH VFKQHOOHU XQGHIIL]LHQWHU ]XPDFKHQ ,QWHUYLHZVPLW
-6HHEDFK-'HQQHUXQG$5DXFK'LHVH%HVFKOHXQLJXQJZLUGLQGHU/LWHUDWXUDXFKNRQNUHWEHVFKULHEHQ%HLVSLHOV
ZHLVHZXUGHGLH6FKDIIXQJYRQ.QRFNRXW6FKZHLQHQIU;HQRWUDQVSODQWDWLRQYRQ0RQDWHDXIYLHU0RQDWHUDGLNDO
YHUNU]W/LHWDO6VLHKHGD]XDXFK.DSLWHO(VLVWMHGRFKGDYRQDXV]XJHKHQGDVVHLQHGHUDUWLJH%H
VFKOHXQLJXQJLQGHQGLYHUVHQ$QZHQGXQJVIHOGHUQXQGEHLYHUVFKLHGHQHQ=LHOHQGHU1XW]XQJXQWHUVFKLHGOLFKKRFKLVW
'DUEHUKLQDXVZHUGHQGLH$XVZLUNXQJHQYRQ&5,635DEHUXQWHUVFKLHGOLFKEHVFKULHEHQXQG
HLQJHVFKlW]W'LHVEHJLQQWVFKRQEHLGHQ.RQVHTXHQ]HQGHUREHQJHQDQQWHQ%HVFKOHXQLJXQJ
GHU )RUVFKXQJVSUR]HVVH:lKUHQG8QWHUQHKPHQ  DQJDE GDVV GLHVH%HVFKOHXQLJXQJ ]X
HLQHP$QVWHLJHQGHU=DKOGHU$UEHLWVSOlW]HIKUHQZLUGGDPHKU)RUVFKXQJVSURMHNWHJOHLFK]HL
WLJGXUFKJHIKUWZHUGHQN|QQHQJDE8QWHUQHKPHQHLQHJHJHQWHLOLJH(LQVFKlW]XQJ'LH
$Q]DKOGHU$UEHLWVSOlW]HZUGHVLQNHQGD)RUVFKXQJVXQG(QWZLFNOXQJVYRUKDEHQGXUFKGLH
%HVFKOHXQLJXQJXQGHLQIDFKHUH$QZHQGXQJPLWZHQLJHU$XIZDQGXQG0LWDUEHLWHQGHQGXUFK
JHIKUWZHUGHQN|QQWHQ*HUDGHGLHVHGLYHUJLHUHQGHQ%HXUWHLOXQJHQ]HLJHQGDVYLHOIlOWLJHXQG
XQJHZLVVH 3RWHQ]LDO YRQ *HQRPH (GLWLQJ IU 8QWHUQHKPHQ DEHU DXFK GLH GHU]HLWLJHQ (LQ
VFKUlQNXQJHQGHU8QWHUVXFKXQJYRQZLUWVFKDIWOLFKHQ$XVZLUNXQJHQGLHVHU7HFKQRORJLH
8QWHUQHKPHQ   HUZlKQW PHKUPDOV GDVV GLH &5,6357HFKQRORJLH )RUVFKXQJVSUR]HVVH
QLFKWQXUVFKQHOOHUVRQGHUQDXFKELOOLJHUPDFKHQZUGH*OHLFK]HLWLJZLHVGLHEHIUDJWH3HUVRQ
DEHUDXFKDXIJHZLVVH(LQVFKUlQNXQJHQLQGHU%HZHUWXQJGHU:LUNXQJHQYRQ&5,635KLQ'LH
7HFKQRORJLHVHL]ZDUHLQSUDNWLVFKHV:HUN]HXJPLWYLHOHQ9RUWHLOHQDOOHUGLQJVEULQJHHVNHLQH
JlQ]OLFK QHXHQ 3DUDGLJPHQ RGHU$UEHLWVSUR]HVVHPLW VLFK 'LHVH$XVVDJH HUJlQ]W VLFKPLW
HLQLJHQ (UNHQQWQLVVHQ DXV DQGHUHQ 7HLOHQ GHU YRUOLHJHQGHQ 8QWHUVXFKXQJ 'RUW ]HLJW VLFK
GDVV &5,635 IU$QZHQGXQJVIHOGHU ZLH ;HQRWUDQVSODQWDWLRQ .HLPEDKQWKHUDSLH XQG VRPD
WLVFKH*HQWKHUDSLH]ZDUUHOHYDQW LVWDOOHUGLQJVGLH7HFKQRORJLHQLFKWVDQGHUJUXQGVlW]OLFKHQ
/RJLN GLHVHU $QZHQGXQJHQ YHUlQGHUW 9LHOPHKU EHVFKOHXQLJW HV GLH 8PVHW]XQJ YRQ YLHOHQ
3URMHNWHQGLHDXFKVRQVW±EHUHLQHOlQJHUH=HLWVSDQQH±GXUFKJHIKUWZRUGHQZlUHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

 $XVZLUNXQJHQDXI8QWHUQHKPHQ
:lKUHQG UHODWLYNODUH$XVVDJHQ]XGHQ$XVZLUNXQJHQYRQ*HQRPH(GLWLQJ LQ%H]XJDXIGLH
)RUVFKXQJVXQG(QWZLFNOXQJVWlWLJNHLWDUWLNXOLHUWZXUGHQLVWGLHVEH]JOLFKDQGHUHU8QWHUQHK
PHQVPHUNPDOHQLFKWGHU)DOOYLHOPHKUKHUUVFKWH8QVLFKHUKHLW
'LHV]HLJWHVLFKLQVEHVRQGHUHLQ%H]XJDXIGLH$XVZLUNXQJHQYRQ*HQRPH(GLWLQJDXI]HQWUDOH
8QWHUQHKPHQVJU|VVHQ ZLH 8PVDW] *HZLQQ XQG 9ROO]HLWDUEHLWVSOlW]H 'LHVEH]JOLFK JDEHQ
8QWHUQHKPHQ KlXILJ DQ QLFKW HLQVFKlW]HQ ]X N|QQHQ ZLH VLFK *HQRPH (GLWLQJ DXI GLHVH
*U|VVHQLP8QWHUQHKPHQDXVZLUNHQZLUG'LHMHQLJHQGLHHLQH$EVFKlW]XQJDEJDEHQYHUPX
WHWHQ EHUZLHJHQG NHLQH 9HUlQGHUXQJ YRQ8PVDW]*HZLQQ XQG9ROO]HLWDUEHLWVSOlW]HQ GXUFK
*HQRPH(GLWLQJ
(LQNRQNUHWHU(LQIOXVVIDNWRUGHUYRQGHQ8QWHUQHKPHQVHOEVWDXIJHEUDFKWZXUGH LVWGHUGHV
VWHLJHQGHQ:HWWEHZHUEV(LQ8QWHUQHKPHQJDE]%DQGDVVVLFKGHU:HWWEHZHUEPLWJURV
VHQ8QWHUQHKPHQPLWPHKU5HVVRXUFHQ IU)RUVFKXQJXQG(QWZLFNOXQJ LP%HUHLFK*HQRPH
(GLWLQJYHUVFKlUIHQZUGH$QGHUH8QWHUQHKPHQYHUZLHVHQDXI'UXFNDXVGHP$XVODQGHLQHU
VHLWV GXUFK GLH PLWWOHUZHLOH VHKU HLQIDFK JHZRUGHQH 0|JOLFKNHLW JHQHWLVFKHU 9HUlQGHUXQJHQ
XQGDQGHUVHLWVGXUFKHLQHQ:HWWEHZHUEVYRUWHLOGHU86$LQGHP%HUHLFKGDGLH*HQRPH(GL
WLQJ7HFKQRORJLHGRUWVFKQHOOHUHLQJHVHW]WZHUGHQZUGH
 *HQRPH(GLWLQJDOVLUUHOHYDQWH7HFKQRORJLH
-HQHEHLGHQ8QWHUQHKPHQGLHDQJDEHQ*HQRPH(GLWLQJDXFKLQ=XNXQIWQLFKWQXW]HQ]XZRO
OHQKDWWHQNHLQHUNHQQEDUHVJHPHLQVDPHV1DUUDWLYKLQVLFKWOLFKGHU5HOHYDQ]XQG$XVZLUNXQJ
YRQ*HQRPH(GLWLQJDXIGDVHLJHQH8QWHUQHKPHQ
x 8QWHUQHKPHQ   EHVFKULHE *HQRPH (GLWLQJ DOV QLFKW UHOHYDQW IU GDV HLJHQH 8QWHU
QHKPHQXQGHUZDUWHWHDXFKNHLQHUOHL9HUlQGHUXQJHQGXUFKGLH7HFKQRORJLH
x 8QWHUQHKPHQYHUZHQGHWH*HQRPH(GLWLQJ]ZDUDXFKQLFKWVFKlW]WHHVDEHUWURW]GHP
DOVHLQZLFKWLJHV7KHPDIUGDVHLJHQH8QWHUQHKPHQHLQXQGHUZDUWHWHGXUFKGLH7HFKQR
ORJLH PHKUHUH 9HUlQGHUXQJHQ LP HLJHQHQ 8QWHUQHKPHQ ZLH *HZLQQ XQG 8PVDW]
VWHLJHUXQJ
'LHVHXQWHUVFKLHGOLFKHQ(LQVFKlW]XQJHQVLQGYHUPXWOLFKKDXSWVlFKOLFKGHP8PVWDQGJHVFKXO
GHWGDVV8QWHUQHKPHQPLW3URGXNWHQKDQGHOWGLHIUGLH$QZHQGXQJYRQ*HQRPH(GL
WLQJ YHUZHQGHWZHUGHQZlKUHQG8QWHUQHKPHQ NDXPXQWHUQHKPHULVFKHQ%H]XJ]XGHP
7KHPD]XKDEHQVFKHLQW
'HU)DOOYRQ8QWHUQHKPHQNDQQDOVVWHOOYHUWUHWHQG IUHLQHQ7\SXVDQ8QWHUQHKPHQYHU
VWDQGHQZHUGHQGHU]ZDULQ3KDUPD]LH$JUDUZLUWVFKDIWRGHU/HEHQVXQG)XWWHUPLWWHOKHUVWHO
OXQJ WlWLJ LVW*HQRPH(GLWLQJ DEHU DXIJUXQG GHU8QWHUQHKPHQVDXVULFKWXQJ =LHOH 3URGXNWH
HWFDOVQLFKWUHOHYDQWHLQVFKlW]W=ZDUJLEWHVYRQGLHVHP7\SXVQXUZHQLJH8QWHUQHKPHQLQ
GHU 8PIUDJH VHOEVW DOOHUGLQJV OLHJW GLH 9HUPXWXQJ QDKH GDVV HV QRFK YLHOH ZHLWHUH VROFKH
8QWHUQHKPHQ LQ GHU 6FKZHL] JLEW ,QVEHVRQGHUH GLH5FNPHOGXQJHQ GLHZlKUHQG GHU .RQ
WDNWDXIQDKPHIUGLH8PIUDJHHQWVWDQGHQVLQGGHXWHQGDUDXIKLQ$XFKGLHKRKH=DKODQXQ
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gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJHLQHH[SORUDWLYH8QWHUQHKPHQVEHIUDJXQJ 

EHJUQGHWHQ 1LFKWWHLOQDKPHQ GHU 8QWHUQHKPHQ DQ GHU 8PIUDJH N|QQWH XD GHP 8PVWDQG
JHVFKXOGHWVHLQGDVV*HQRPH(GLWLQJDOVQLFKWUHOHYDQWIUGDVHLJHQH8QWHUQHKPHQYHUVWDQ
GHQZXUGH
 (LQVFKlW]XQJYRQUHFKWOLFKHQ5DKPHQEHGLQJXQJHQ
0LWGHP$XINRPPHQYRQ*HQRPH(GLWLQJ9HUIDKUHQVWHOOWH VLFK UHODWLY UDVFKGLH)UDJHQDFK
GHUHQ UHFKWOLFKHU %HZHUWXQJ XQG GHU$QSDVVXQJ YRUKDQGHQHU UHFKWOLFKHU 5DKPHQEHGLQJXQ
JHQ,QVEHVRQGHUHLQ%H]XJDXIGLH$QZHQGXQJLP/DQGZLUWVFKDIWVEHUHLFKVLHKH.DSLWHOLVW
GLHUHFKWOLFKH%HXUWHLOXQJHLQ]HQWUDOHU'LVNXVVLRQVJHJHQVWDQG*UXEHUXQG6RPPHU.DSLWHO
LQGLHVHP%DQGEHIDVVHQVLFKLP'HWDLOPLWGDPLW]XVDPPHQKlQJHQGHQ)UDJHQ
9RUGLHVHP+LQWHUJUXQGZXUGHQGLH7HLOQHKPHQGHQGHU8PIUDJHJHEHWHQLKUH(LQVFKlW]XQJHQ
]XGHQUHFKWOLFKHQ5DKPHQEHGLQJXQJHQVRZLH3DWHQWVLWXDWLRQHQLQ%H]XJDXIGLH9HUZHQGXQJ
YRQ*HQRPH(GLWLQJDE]XJHEHQ(V]HLJWHVLFKGDVVNHLQHVGHU8QWHUQHKPHQGLHUHFKWOLFKHQ
5DKPHQEHGLQJXQJHQLQGHU6FKZHL]DOVHKHURGHUVHKUI|UGHUOLFKIUGLH9HUZHQGXQJYRQ*H
QRPH (GLWLQJ HLQVFKlW]WH 6WDWWGHVVHQ WHLOWHQ VLFK GLH$QWZRUWHQ LQ GUHL FLUFD JOHLFK JURVVH
*UXSSHQ ]XP (UVWHQ LQ 8QWHUQHKPHQ GLH NHLQH (LQVFKlW]XQJ DEJHEHQ NRQQWHQ RGHU VLFK
GLHVEH]JOLFKXQVLFKHUZDUHQ©ZHLVVQLFKWNDQQLFKQLFKWHLQVFKlW]HQª]XP=ZHLWHQ8QWHU
QHKPHQGLHGLHVH5DKPHQEHGLQJXQJHQDOVZHGHUKLQGHUOLFKQRFK I|UGHUOLFK DOVRJHZLVVHU
PDVVHQQHXWUDOHLQVFKlW]WHQ]XP'ULWWHQ8QWHUQHKPHQZHOFKHGLH5DKPHQEHGLQJXQJHQDOV
HKHURGHUVHKUKLQGHUOLFKHLQVFKlW]WHQ,QGHQRIIHQHQ$QWZRUWHQZXUGHDQJHPHUNWGDVVHVLQ
GHU6FKZHL]DQNODUHQJHVHW]OLFKHQ*UXQGODJHQIHKOHXQGGDVVGLH*HVHW]HVODJHIU*HQRPH
(GLWLQJEHLHXNDU\RWLVFKHQLP*HJHQVDW]]XSURNDU\RWLVFKHQ2UJDQLVPHQUHVWULNWLYVHL
,QIRER[&5,6353DWHQWVLWXDWLRQ
'LH$Q]DKO DQ 3DWHQWHQ LP %HUHLFK*HQRPH(GLWLQJ LVW LQVEHVRQGHUH VHLW GHU 1XW]EDUPDFKXQJ YRQ&5,635&DV
VWDUNJHVWLHJHQ'LHPHLVWHQPLW&5,635 LQ9HUELQGXQJVWHKHQGHQ3DWHQWDQWUlJH LQ(XURSDZXUGHQGDEHL YRQ86
DPHULNDQLVFKHQ )LUPHQ HLQJHUHLFKW %ULQHJDU HW DO  (JHOLH HW DO  'LH 1XW]XQJ YRQ &5,635 IU QLFKW
SURILWRULHQWLHUWH)RUVFKXQJLVWQLFKWHLQJHVFKUlQNWVRQGHUQZLUGGXUFKGLH3DWHQWKDOWHULQQHQXQGKDOWHUXQG]XP7HLO
DXFKGXUFKRIIHQH=XJlQJH]X'DWHQHUP|JOLFKWHWZDGXUFKGLH2UJDQLVDWLRQ$GGJHQHGLHDOV5HSRVLWRU\XQG$Q
ELHWHULQYRQ3ODVPLGHQXQGDQGHUHQ&5,6355HVVRXUFHQIXQJLHUW$GGJHQHR-'LH/L]HQ]HQIUGLH$QZHQGXQJ
YRQ YHUVFKLHGHQHQ&5,6357HFKQRORJLHQ LQ NRPPHU]LHOOHU )RUVFKXQJ XQG 3URGXNWHQWZLFNOXQJZHUGHQ YRQ GHQ XU
VSUQJOLFKHQ 3DWHQWKDOWHULQQHQ XQG KDOWHUQ XQWHUVFKLHGOLFK JHKDQGKDEW (V JLEW VRZRKO /L]HQ]HQ GLH H[NOXVLY DQ
SURILWRULHQWLHUWH8QWHUQHKPHQYHUJHEHQZXUGHQ (JHOLHHWDODOVDXFKQLFKWH[NOXVLYH/L]HQ]HQGLH IUNRP
PHU]LHOOH$NWHXULQQHQXQG$NWHXUHYHUIJEDUJHPDFKWZHUGHQ5R]HQ
'LH UHFKWOLFKH$XVHLQDQGHUVHW]XQJ]ZLVFKHQGHU8QLYHUVLW\RI&DOLIRUQLD%HUNHOH\XQGGHP%URDG ,QVWLWXWGLHEHLGH
$QVSUFKH DP JHLVWLJHQ (LJHQWXP IU GLH $QZHQGXQJ YRQ &5,635&DV6\VWHPHQ IU *HQRPH (GLWLQJ JHOWHQG
PDFKWHQ ZXUGH LP 6HSWHPEHU  ]XJXQVWHQ GHV %URDG ,QVWLWXWHV HQWVFKLHGHQ 'DV (UJHEQLV GLHVHU UHFKWOLFKHQ
$XVHLQDQGHUVHW]XQJ GUIWH |NRQRPLVFKH $XVZLUNXQJHQ KDEHQ ZHQQJOHLFK VLFK GLH )ROJHQ GXUFK GLH VLFK UDVDQW
HQWZLFNHOQGH)RUVFKXQJ]X&5,6356\VWHPHQUHODWLYLHUHQN|QQWHQGDLQWHQVLYDQQHXHQHIIL]LHQWHUHQXQGELOOLJHUHQ
7HFKQRORJLHQDOV&5,635&DVJHIRUVFKWZLUG/HGIRUG

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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

%HLGHQ)UDJHQ]XU3DWHQWHXQG/L]HQ]VLWXDWLRQ]X*HQRPH(GLWLQJLQGHU6FKZHL]LVWDXIIlOOLJ
GDVVHLQ*URVVWHLOGHU%HIUDJWHQPLW©ZHLVVQLFKWNDQQLFKQLFKWHLQVFKlW]HQªDQWZRUWHWH$XFK
EHLGHU3DWHQWHXQG/L]HQ]VLWXDWLRQJDEHVNHLQ8QWHUQHKPHQGDVHEHQGLHVHDOVHKHURGHU
VHKU I|UGHUOLFKHLQVFKlW]WH(LQ8QWHUQHKPHQZLHVGDUDXIKLQGDVV LQVEHVRQGHUHGLH3DWHQW
ODQGVFKDIWUXQGXPGLH&5,6357HFKQRORJLHVHKUYHUZLUUHQGVHL
 'LVNXVVLRQXQG$XVEOLFN
:HQQJOHLFKGLH'DWHQODJHGHUYRUOLHJHQGHQ$QDO\VHEHJUHQ]WLVWN|QQHQDXVGHUHPSLULVFKHQ
8QWHUVXFKXQJGHQQRFK(UNHQQWQLVVH]XP|JOLFKHQ|NRQRPLVFKHQ$XVZLUNXQJHQYRQ*HQRPH
(GLWLQJ DEJHOHLWHWZHUGHQ'LHVH N|QQHQHLQH*UXQGODJH IUZHLWHUH8QWHUVXFKXQJHQELOGHQ
GLHVLFKXPIDVVHQGHUPLWGHQZLUWVFKDIWOLFKHQ3RWHQ]LDOHQYRQ*HQRPH(GLWLQJEHVFKlIWLJHQ
*HQRPH (GLWLQJ VWHKW LQ .RQNXUUHQ] ]X HWDEOLHUWHQ 9HUIDKUHQ GHUHQ $QZHQGXQJ WURW] GHU
ZDKUJHQRPPHQHQ(LQIDFKKHLW XQG6FKQHOOLJNHLW GHU QHXHQ9HUIDKUHQZHLWHUKLQ YHUIROJWZLUG
'LH%HIUDJXQJKDW]ZDUJH]HLJWGDVVLQ*HQRPH(GLWLQJ9HUIDKUHQYRQHLQLJHQ8QWHUQHKPHQ
$QZHQGXQJVSRWHQ]LDOJHVHKHQZLUGGDVVGLHVDEHUQLFKW IUDOOH8QWHUQHKPHQJOHLFKHUPDV
VHQJLOW
'LHJHVHOOVFKDIWOLFKH$N]HSWDQ]HUVFKHLQWDOV]HQWUDOHU)DNWRULQhEHUOHJXQJHQGHUXQWHUVXFK
WHQ 8QWHUQHKPHQ ]XU 9HUZHQGXQJ RGHU 1LFKWYHUZHQGXQJ YRQ *HQRPH (GLWLQJ 6RZRKO IU
3KDUPDXQWHUQHKPHQDOVDXFKIU8QWHUQHKPHQDXVGHQ%HUHLFKHQ$JUDUZLUWVFKDIWVRZLH/H
EHQVXQG)XWWHUPLWWHOKHUVWHOOXQJ LVW GLH(LQVWHOOXQJ YRQ.XQGLQQHQXQG.XQGHQ]X*HQRPH
(GLWLQJ3URGXNWHQXQG'LHQVWOHLVWXQJHQYRQJURVVHU%HGHXWXQJ*OHLFK]HLWLJDUWLNXOLHUHQPDQ
FKH8QWHUQHKPHQ8QVLFKHUKHLW EHUGLHJHQDXH(LQVWHOOXQJYRQSRWHQ]LHOOHQ.XQGLQQHQXQG
.XQGHQ,QGHU$QQDKPHGDVVGLHVH7HQGHQ]HQDXFKLQDQGHUHQUHOHYDQWHQ6FKZHL]HU8QWHU
QHKPHQ ]X ILQGHQ VLQG N|QQHQZHLWHUH )RUVFKXQJHQ DQ GLHVHP3XQNW DQVHW]HQ LQGHP VLH
VLFKPLWGHQ0HLQXQJHQGHU.RQVXPHQWLQQHQXQG.RQVXPHQWHQ LQGHU6FKZHL]]X*HQRPH
(GLWLQJ EHVFKlIWLJHQ(LQ JHQDXHUHV%LOG GHU JHVHOOVFKDIWOLFKHQ$N]HSWDQ] YRQ*HQRPH(GL
WLQJ9HUIDKUHQ LQ GHU 6FKZHL] XQG GDUEHU KLQDXV N|QQWHPHKU.ODUKHLW EHU GLH |NRQRPL
VFKHQ3RWHQ]LDOHYRQ*HQRPH(GLWLQJ7HFKQRORJLHQIU8QWHUQHKPHQLQGHU6FKZHL]VFKDIIHQ
$XVVHUGHPPDFKWGLH8QWHUVXFKXQJNODUGDVV WURW]HLQHUSRVLWLYHQ*UXQGKDOWXQJJHJHQEHU
QHXHQ*HQRPH(GLWLQJ9HUIDKUHQGLHVHQLFKWLQMHGHP)DOOSRVLWLYH|NRQRPLVFKH$XVZLUNXQJHQ
DXIDOOH8QWHUQHKPHQXQG6WDNHKROGHUKDEHQPVVHQ6RNRQQWHQXQHLQKHLWOLFKH(LQVFKlW]XQ
JHQ KLQVLFKWOLFK GHU$XVZLUNXQJHQ DXI$UEHLWVSOlW]H RGHU0DUNWVWHOOXQJ DXVJHPDFKWZHUGHQ
'HU (LQVDW] YRQ*HQRPH (GLWLQJ N|QQWH VR MH QDFK ZLUWVFKDIWOLFKHU XQG XQWHUQHKPHULVFKHU
'\QDPLNHLQHQSRVLWLYHQ(LQIOXVVDXI$UEHLWVSOlW]H6FKDIIXQJYRQ$UEHLWVSOlW]HQKDEHQDEHU
DXFK$UEHLWVSOlW]HYHUQLFKWHQ1HXHRGHUEHVWHKHQGH8QWHUQHKPHQGLH*HQRPH(GLWLQJQXW
]HQN|QQWHQGHQ:HWWEHZHUE LQEHVWLPPWHQ%HUHLFKHQHUK|KHQXQGHLQHVWDUNH.RQNXUUHQ]
GDUVWHOOHQ 'LHV N|QQWH DXFK ]X QHJDWLYHQ $XVZLUNXQJHQ DXI 6FKZHL]HU 8QWHUQHKPHQ XQG
:LUWVFKDIW KDEHQ ZHQQ ZLH LQ GHU 8PIUDJH GXUFK 7HLOQHKPHQGH H[SOL]LHUW DQGHUH :LUW
VFKDIWVVWDQGRUWHGLH7HFKQRORJLHIUKHURGHUXPIDVVHQGHUQXW]HQE]ZQXW]HQGUIHQ
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gNRQRPLVFKH,PSOLNDWLRQHQYRQ*HQRPH(GLWLQJHLQHH[SORUDWLYH8QWHUQHKPHQVEHIUDJXQJ 

2EZRKOPDQFKH%HIUDJWH(LQVFKlW]XQJHQGDUEHUDEJDEHQZHOFKHQ(LQIOXVV*HQRPH(GLWLQJ
LQ=XNXQIWDXI LKU8QWHUQHKPHQKDEHQN|QQWH ILHOHQGLH$QPHUNXQJHQGD]X LQVJHVDPWHKHU
]XUFNKDOWHQGDXV'DVN|QQWHGDUDQ OLHJHQGDVVHVPHKUHUH)DNWRUHQUXQGXPGDV7KHPD
*HQRPH(GLWLQJJLEWGLHQRFKXQNODUVLQGRGHUVLFK LQ=XNXQIWlQGHUQN|QQWHQZLH]%GLH
UHFKWOLFKHQ%HGLQJXQJHQQHXHQWZLFNHOWH7HFKQRORJLHQXQG$QZHQGXQJVJHELHWHXQGGLHGDPLW
LQ9HUELQGXQJVWHKHQGHQ/L]HQ]HQXQG3DWHQWH
'LHLGHQWLIL]LHUWHQ7KHPHQNRPSOH[HGLHYRQGHQ8QWHUQHKPHQVWDUNJHPDFKWE]ZDEVHLWVGHU
JHVWHOOWHQ)UDJHQDXIJHEUDFKWZRUGHQVLQGN|QQHQDOV$QKDOWVSXQNWHIU]XNQIWLJH8QWHUVX
FKXQJHQGLHQHQ2EXQGZLHJHQDXGLHYHUPXWHWHQ7HQGHQ]HQDXFKLQDQGHUHQ8QWHUQHKPHQ
ZLUNOLFKYRUKDQGHQVLQGNDQQDQGLHVHU6WHOOHDEHUQLFKWHQGJOWLJGDUJHOHJWZHUGHQXQGPXVV
LQZHLWHUHQ6WXGLHQ]XP7KHPD|NRQRPLVFKH3RWHQ]LDOHYRQ*HQRPH(GLWLQJLQGHU6FKZHL]
IHVWJHVWHOOWZHUGHQ'DEHL LVWGLHYRUOLHJHQGH6WXGLHKLOIUHLFK LQGHPVLH7KHPHQIUP|JOLFKH
LQKDOWOLFKH$N]HQWVHW]XQJHQDXIEULQJW

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 )D]LW
Alexander Lang, Erich Griessler, Armin Spök, Lukas Kaelin, Michael Fuchs, Dominik Harrer, 
Malte Gruber, Caroline Hammer, Helmut Hönigmayer und Florian Winkler 
'LH YRUOLHJHQGH LQWHUGLV]LSOLQlUH 7HFKQLNIROJHQDEVFKlW]XQJ ]X *HQRPH (GLWLQJ KDW VLFK PLW
GHQ*UXQGODJHQYRQ9HUIDKUHQZLH=)17$/(1RGHU&5,635XQGLKUH$QZHQGXQJHQLQ+X
PDQPHGL]LQ/DQGZLUWVFKDIWXQG8PZHOWEHVFKlIWLJW6LHKDWGLH&KDQFHQXQG5LVLNHQ0|J
OLFKNHLWHQXQG+HUDXVIRUGHUXQJHQ3URJQRVHQXQG8QNODUKHLWHQYRQ*HQRPH(GLWLQJKHUDXV
JHDUEHLWHW XQG GLVNXWLHUW 6LH KDW UHFKWOLFKH 5DKPHQEHGLQJXQJHQ XQG HWKLVFKH 'LVNXUVH ]X
*HQRPH(GLWLQJDQDO\VLHUWXQGHLQHH[SORUDWLYH8QWHUVXFKXQJGHU|NRQRPLVFKHQ,PSOLNDWLRQHQ
YRQ*HQRPH(GLWLQJLQGHU6FKZHL]YRUJHOHJW
'LHMHZHLOLJHQ.DSLWHOKDEHQEHUHLWVGLHVLFKDXVLKUHU8QWHUVXFKXQJVSHUVSHNWLYHKHUDXVHUJH
EHQGHQ]HQWUDOHQ(UNHQQWQLVVHHU|UWHUWXQG6FKOVVHGDUDXVJH]RJHQ'LHVHVROOHQKLHUQLFKW
HUQHXWHLQ]HOQKHUYRUJHKREHQXQG LP'HWDLOGLVNXWLHUWZHUGHQ/HVHULQQHQXQG/HVHUGLHDQ
ZHQGXQJVVSH]LILVFKH)UDJHQKDEHQRGHUhEHUOHJXQJHQ]XEHVWLPPWHQ$QZHQGXQJVJHELHWHQ
RGHU$VSHNWHQDQVWHOOHQZROOHQVHLHQDQGLHMHZHLOLJHQ.DSLWHOGHV%HULFKWHVYHUZLHVHQ'DV
YRUOLHJHQGH.DSLWHOGLVNXWLHUWKLQJHJHQ]HQWUDOHJHPHLQVDPH$VSHNWHGHU1XW]XQJYRQ*HQR
PH(GLWLQJLQHLQHU=XVDPPHQVFKDX=LHOLVWHVEHUJHRUGQHWH6DFKYHUKDOWH]XLGHQWLIL]LHUHQ
GLHQLFKWQXUPLWHLQHUVSH]LILVFKHQ$QZHQGXQJYRQ*HQRPH(GLWLQJYHUEXQGHQVLQG'HULQWHU
GLV]LSOLQlUH$XVWDXVFK LQQHUKDOEGHV3URMHNWWHDPVGLH*HVSUlFKHPLWGHU%HJOHLWJUXSSHXQG
GLH'LVNXVVLRQHQLQGHQ6WDNHKROGHU:RUNVKRSVKDEHQGHXWOLFKJHPDFKWGDVVHLQH5HLKHYRQ
EHUHLFKVXQGDQZHQGXQJVEHUJUHLIHQGHQ$VSHNWHQYRQ*HQRPH(GLWLQJH[LVWLHUHQXQDEKlQ
JLJYRQ'HWDLOXQWHUVFKLHGHQDXIJUXQGYRQ$QZHQGXQJV]LHOHQXQGNRQWH[WHQRGHUGHQJHQRP
HGLWLHUWHQ2UJDQLVPHQ
 *HQRPH(GLWLQJHLQYHUIORFKWHQHVXQGNRPSOH[HV
7KHPD
*HQRPH (GLWLQJ9HUIDKUHQ ± XQG XQWHU GLHVHQ LQVEHVRQGHUH &5,635&DV ± KDEHQ VLFK LQ
NXU]HU=HLWLQ)RUVFKXQJXQG(QWZLFNOXQJGXUFKJHVHW]W6HKUEDOGQDFK(QWGHFNXQJGHU)XQN
WLRQYRQ&5,635&DV LQ%DNWHULHQZXUGHYRQGHUHUVWHQ]LHOJHULFKWHWHQ1XW]XQJEH
ULFKWHW  XQG NXU]H =HLW GDUDXI QDKP GLH $QZHQGXQJ GLHVHV QHXHQ *HQRPH (GLWLQJ
9HUIDKUHQVLQXQWHUVFKLHGOLFKHQ%HUHLFKHQUDVDQW]XZlKUHQGDQGHUH9HUIDKUHQZLH0HJDQXN
OHDVH =)1 RGHU 7$/(1 DXIJUXQG YHUVFKLHGHQHU 1DFKWHLOH VHOWHQHU YHUZHQGHW ZXUGHQ XQG
ZHUGHQVLHKH.DSLWHOXQGLQVEHVRQGHUH$EVFKQLWW
'LH6WXGLHKDWXQWHUVFKLHGOLFKH$QZHQGXQJVIlOOHEHVSURFKHQZLHGLH0RGLILNDWLRQYRQ7LHUHQ
DOV 2UJDQTXHOOHQ GHQ PHGL]LQLVFKHQ (LQJULII LQ PHQVFKOLFKH =HOOHQ RGHU GLH PHQVFKOLFKH
.HLPEDKQGLH6DDWJXWHQWZLFNOXQJXQG7LHU]XFKW LQGHU/DQGZLUWVFKDIWVRZLHGLHZHLWIOlFKLJH
0RGLILNDWLRQGHU)DXQDPLWWHOV*HQH'ULYHV*HQRPH(GLWLQJZLUGLQGLHVHQ)HOGHUQXQGLQGHQ
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

DQDO\VLHUWHQ6WXGLHQVRZRKOIUGDV$XVVFKDOWHQHLQ]HOQHU*HQHRGHUPHKUHUHU*HQH]XJOHLFK
JHQXW]W DOV DXFK IU GDV JH]LHOWH (LQEULQJHQ DUWHLJHQHU &LVJHQH RGHU DUWIUHPGHU *HQH
7UDQVJHQH9HUVXFKHXQG0DVVQDKPHQZHUGHQDQ=HOOHQRGHU*HZHEHQDQ0LNURRUJDQLV
PHQDQ3IODQ]HQ7LHUHQRGHUVRJDUDQ0HQVFKHQGXUFKJHIKUW'DEHLKDWVLFKJH]HLJWGDVV
GLH9HUIDKUHQ VHOEVW EHU YHUVFKLHGHQH(LJHQVFKDIWHQXQG3RWHQ]LDOH YHUIJHQ'LH(LQEULQ
JXQJGHU*HQRPH(GLWLQJ6\VWHPHGHUHQ=LHOJHQDXLJNHLWXQG:LUNVDPNHLWP|JOLFKH2QXQG
2II7DUJHW(IIHNWH XQGGHUHQ$XVZLUNXQJHQDXI GHQHGLWLHUWHQ2UJDQLVPXVVLQG LQ HLQHPJH
ZLVVHQ5DKPHQYHUVFKLHGHQbKQOLFKHVJLOW IUGLHJHVHOOVFKDIWOLFKHXQGHWKLVFKH%HXUWHLOXQJ
YRQ*HQRPH(GLWLQJ$QZHQGXQJHQ*HQRPH(GLWLQJLVWDXI9HUIDKUHQVHEHQHEHUHLWVNRPSOH[
GDUEHUKLQDXVDEHUDXFKLQGHUSUDNWLVFKHQ8PVHW]XQJLQXQWHUVFKLHGOLFKHQ$QZHQGXQJVNRQ
WH[WHQ
*HQRPH(GLWLQJ9HUIDKUHQEHQ|WLJHQHLQH5HLKHDQGHUHU7HFKQRORJLHQXPLKUHDQJHVWUHEWHQ
=LHOH]XHUUHLFKHQ=HQWUDOVLQG6HTXHQ]LHUXQJVYHUIDKUHQGLHVRZRKOYRUGHU(GLWLHUXQJHLQJH
VHW]WZHUGHQXPEHUKDXSW'1$=LHOVHTXHQ]HQ LGHQWLIL]LHUHQ]X N|QQHQDOVDXFKQDFKGHU
(GLWLHUXQJIUGLH$QDO\VHGHV(UIROJVRGHU0LVVHUIROJVXQGGHU6XFKHQDFKP|JOLFKHQ1HEHQ
ZLUNXQJHQ GHV*HQRPH(GLWLQJV %HL GHU (LQEULQJXQJ GHU*HQRPH(GLWLQJ6\VWHPH VSLHOHQ
YHUVFKLHGHQH$QVlW]HLKUHU©9HUSDFNXQJªVRZLHGHUHQ(LQEULQJXQJLQGLH=HOOHQEH]LHKXQJV
ZHLVH =HOONHUQH HLQHZLFKWLJH5ROOH VLHKH.DSLWHO  -H QDFK$QZHQGXQJVIHOG VLQGZHLWHUH
%HJOHLWWHFKQRORJLHQQRWZHQGLJRKQHGLHHLQH1XW]XQJYRQ*HQRPH(GLWLQJQLFKWP|JOLFKZlUH
EHLVSLHOVZHLVH0HWKRGHQGHU3,'EHL.HLPEDKQHLQJULIIHQ(VVLQGQLFKW LPPHUQRWZHQGLJHU
ZHLVH*HQRPH(GLWLQJ6\VWHPHXQGGHUHQ:LUNXQJDQVLFKZHOFKHGLH:LVVHQVFKDIWYRU+HU
DXVIRUGHUXQJHQ VWHOOW RGHU ZHOFKH JHVHOOVFKDIWOLFK XPVWULWWHQ VLQG 'LHV ]HLJW VLFK HWZD EHL
VRPDWLVFKHUin vivo*HQWKHUDSLHEHLGHUJHUDGHGLH]LHOJHQDXH(LQEULQJXQJGHU*HQRPH(GL
WLQJ6\VWHPHPLWWHOV 9HNWRUHQ LQ GLH HUZQVFKWHQ.|USHU]HOOHQ LQ EHVWLPPWHQ )lOOHQ ELVODQJ
VFKZHU]XEHZHUNVWHOOLJHQXQGPLWXQWHUPLWQHJDWLYHQ$XVZLUNXQJHQYHUEXQGHQLVWVLHKH.DSL
WHO
'LHVHU 9LHOIlOWLJNHLW XQG.RPSOH[LWlW JHUHFKW ]XZHUGHQ VWHOOW HLQH+HUDXVIRUGHUXQJ LP8P
JDQJPLW*HQRPH(GLWLQJ±HWZDDXFKLP5DKPHQHLQHU7HFKQLNIROJHQDEVFKlW]XQJ±GDU(V
H[LVWLHUWQLFKWHLQ$QVDW]GHV*HQRPH(GLWLQJVVRQGHUQHLQ%QGHOYHUVFKLHGHQHUELRWHFKQROR
JLVFKHU0HWKRGHQ GLH ]X XQWHUVFKLHGOLFKHQ=ZHFNHQ DQ XQWHUVFKLHGOLFKHQ=HOOHQ XQG2UJD
QLVPHQHLQJHVHW]WXQGODXIHQGZHLWHUHQWZLFNHOWZHUGHQ-HQDFKYHUZHQGHWHP9HUIDKUHQ(LQ
VDW]]LHOXQGEHKDQGHOWHP2UJDQLVPXVVLQGXQWHUVFKLHGOLFKHQ+HUDXVIRUGHUXQJHQ]XEHJHJQHQ
XQG 1HEHQZLUNXQJHQ ]X EHUFNVLFKWLJHQ -H QDFK$QZHQGXQJ XQG =LHOVHW]XQJ N|QQHQ GLH
JHVHOOVFKDIWOLFKHQ,PSOLNDWLRQHQXQG%HXUWHLOXQJHQXQWHUVFKLHGOLFKDXVIDOOHQ*HQRPH(GLWLQJ
9HUIDKUHQ HQW]LHKHQ VLFK GDPLW ]X HLQHP JHZLVVHQ *UDG HLQHU SDXVFKDOHQ %HXUWHLOXQJ XQG
VROOWHQ GLIIHUHQ]LHUW EHWUDFKWHWZHUGHQ DXFK LQ'LVNXVVLRQHQEHU GHQ8PJDQJPLW*HQRPH
(GLWLQJ
'HU(LQVDW]YRQ*HQRPH(GLWLQJEUDXFKWEHUGLH7HFKQLNXQGGDV:LVVHQKLQDXVLQVWLWXWLRQHO
OHXQGJHVHOOVFKDIWOLFKH5DKPHQEHGLQJXQJHQXQG3UDNWLNHQXPEHUKDXSWHLQJHVHW]WZHUGHQ
]XN|QQHQ'LHVHVLQGLKUHUVHLWV]XUHIOHNWLHUHQ]XGLVNXWLHUHQXQGJHJHEHQHQIDOOV]XUHDOLVLH
UHQRGHU]XPRGLIL]LHUHQ'LHVYHUGHXWOLFKWGDV%HLVSLHOGHU.HLPEDKQWKHUDSLHVLHKH.DSLWHO
6HOEVWZHQQ.HLPEDKQHLQJULIIH]XU3UlYHQWLRQGHU:HLWHUJDEHYRQ(UENUDQNKHLWHQVLFKHUXQG
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)D]LW 

ZLUNVDPVHLQVROOWHQVRPVVWHQ3UDNWLNHQGHUPHQVFKOLFKHQ5HSURGXNWLRQDQGLHVH,QWHUYHQ
WLRQ DQJHSDVVW ZHUGHQ 'DV EHGHXWHW GDVV 3DDUH EHL GHQHQ )lOOH YRQ (UENUDQNKHLWHQ EH
NDQQWVLQGDVVLVWLHUWH5HSURGXNWLRQHQ,9)XQG3,'GXUFKODXIHQPVVHQ6ROOWHQYHUVFKLHGH
QH JHQHWLVFK EHGLQJWH (UNUDQNXQJHQ EHKDQGHOW ZHUGHQ EHL GHQHQ NHLQH 3UlGLVSRVLWLRQ GHU
(OWHUQEHNDQQWLVWRGHUGLHVSRQWDQDXIJUXQGHLQHUJHQHWLVFKHQ0XWDWLRQHQWVWHKHQVRPVVWH
GLHVGXUFKLQGLNDWLRQVORVHJHQHWLVFKH7HVWVGHU(OWHUQRGHUURXWLQHPlVVLJH,9)XQG3,'HUIRO
JHQ(V VWHOOW VLFKGLH)UDJH LQZLHIHUQHLQ VROFKHV6FUHHQLQJ VR]LDOZQVFKHQVZHUW HIIHNWLY
XQGILQDQ]LHUEDUZlUH'LH.RVWHQIUDJHVWHOOWVLFKDXFKLQ+LQEOLFNDXIVRPDWLVFKH*HQWKHUDSLH
PLWWHOV*HQRPH(GLWLQJ'LHVHZUGH YRUDXVVLFKWOLFK KRKH.RVWHQ YHUXUVDFKHQ GLH GXUFK
GDV*HVXQGKHLWVV\VWHPRGHU,QGLYLGXHQJHWUDJHQZHUGHQPVVWHQ
 +|KHUH3Ul]LVLRQXQG*HVFKZLQGLJNHLW±
PLWXQWHUXQNODUH$XVZLUNXQJHQ
'LHZLVVHQVFKDIWOLFKHQ(LQVFKlW]XQJHQEHUGLHYHUVFKLHGHQHQ$QZHQGXQJVEHUHLFKHKLQZHJ
YHUPLWWHOQ WURW] GLHVHU8QWHUVFKLHGH HLQ lKQOLFKHV%LOG GDYRQ ZDV VLFK LQ:LVVHQVFKDIW XQG
)RUVFKXQJGXUFK*HQRPH(GLWLQJ9HUIDKUHQXQGLQVEHVRQGHUH&5,635YHUlQGHUWKDW*HQR
PH(GLWLQJZLUGDOVUHYROXWLRQlUH7HFKQRORJLHEHVFKULHEHQ'HU%HJULII*HQRPH(GLWLQJVRZLH
V\QRQ\P JHEUDXFKWH$XVGUFNHZLH*HQRP&KLUXUJLH*HQ6NDOSHOO XQG*HQ6FKHUH WUDJHQ
GDV %LOG HLQHU SUl]LVHQ 7HFKQRORJLH ]XU 9HUlQGHUXQJ GHU '1$ VLHKH .DSLWHO $EVFKQLWW
(UJlQ]WZLUGGLHVH3Ul]LVLRQQRFKXPGLH%HVFKOHXQLJXQJXQG9HUHLQIDFKXQJJHQH
WLVFKHU0RGLILNDWLRQHQ
'LH(LQVFKlW]XQJGDVV*HQRPH(GLWLQJ9HUIDKUHQJHQDXHU VFKQHOOHUXQGHLQIDFKHUVLQG LVW
WURW]GLHVHV%LOGHVLPPHULP9HUJOHLFK]X]XYRUJHQXW]WHQ0HWKRGHQ]XU9HUlQGHUXQJYRQ'1$
]XVHKHQ0LW*HQRPH(GLWLQJYRUJHQRPPHQH0RGLILNDWLRQHQGHU'1$ZDUHQPLWXQWHUEHUHLWV
YRU*HQRPH(GLWLQJP|JOLFKMHGRFKQXUXQWHUK|KHUHQ$QVWUHQJXQJHQXQG5HVVRXUFHQHLQVDW]
]X EHZlOWLJHQ 'DV9HUlQGHUQ GHU'1$ RKQH(LQEULQJHQ YRQ )UHPG'1$ZXUGH EHUHLWVPLW
*HQH7DUJHWLQJPLWWHOVKRPRORJHU5HNRPELQDWLRQ LQXQWHUVFKLHGOLFKHQ2UJDQLVPHQEHWULHEHQ
VLHKH$EVFKQLWW-HGRFKZXUGHQ(IIL]LHQ]XQG(IIHNWLYLWlWGXUFKGLH1XW]XQJGHV3ULQ]LSV
GHV 'RSSHOVWUDQJEUXFKVPLWWHOV 1XNOHDVHQ ZRUDXI GLH KLHU EHVSURFKHQHQ *HQRPH (GLWLQJ
9HUIDKUHQEHUXKHQYHUYLHOIDFKW*HUDGHGLH0|JOLFKNHLWGHUJHQHWLVFKHQ9HUlQGHUXQJPLW*H
QRPH(GLWLQJRKQH=XIKUHQYRQJHQHWLVFKHP0DWHULDOKDWIU'LVNXVVLRQJHVRUJWYRUDOOHPLP
%HUHLFKYRQ/DQGZLUWVFKDIWXQG3IODQ]HQ]XFKWLQ%H]XJDXIGLH(LQRUGQXQJGHUVRHQWVWDQGH
QHQ2UJDQLVPHQ*92RGHU1LFKW*92VLHKH.DSLWHO$EHUDXFKGLH+HUVWHOOXQJJH]LHOWHU
'1$9HUlQGHUXQJHQHQWODQJYRQ'1$9RUODJHQVHLHQGLHV7UDQVRGHU&LVJHQHPLWWHOV+'5
LVW GXUFK GLH JU|VVHUH =LHOJHQDXLJNHLW GHU*HQRPH(GLWLQJ6\VWHPH YHUHLQIDFKW EH]LHKXQJV
ZHLVHEHUKDXSWHUP|JOLFKWZRUGHQ
,P9HUJOHLFKGHU*HQRPH(GLWLQJ6\VWHPHLVWYRUDOOHPGLH+HUVWHOOXQJYRQ&5,6356\VWHPHQ
HWZD&5,635&DVLQGHQPHLVWHQ)lOOHQHLQIDFKHUXQGVFKQHOOHUP|JOLFK0LW&5,635N|Q
QHQYHUVFKLHGHQH0RGLILNDWLRQHQGHU'1$JOHLFK]HLWLJ YRUJHQRPPHQZHUGHQZDVZLHGHUXP

 =XPLQGHVW DQIDQJV ZREHL HLQH JHQDXH 6FKlW]XQJ GHU .RVWHQHQWZLFNOXQJ VFKZHU P|JOLFK LVW JHQDXVR ZLH GLH
%HUHFKQXQJYRQ2SSRUWXQLWlWVNRVWHQEHL1LFKWYHUZHQGXQJYRQVRPDWLVFKHU*HQWKHUDSLH
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

GLH +HUVWHOOXQJ JHQHWLVFK YHUlQGHUWHU 2UJDQLVPHQ EHVFKOHXQLJW VLHKH .DSLWHO  $EVFKQLWW
*HUDGHGLHUHODWLYH(LQIDFKKHLWYRQ&5,6356\VWHPHQPDFKWGHUHQUDVFKH9HUEUHLWXQJLQ
)RUVFKXQJ XQG (QWZLFNOXQJ YHUVWlQGOLFK *HQRPH (GLWLQJ9HUIDKUHQ QHKPHQ EHUHLWV KHXWH
HUVWZHQLJH-DKUHQDFKGHUHQ(QWGHFNXQJHLQH]HQWUDOH5ROOHLQGHUJHQHWLVFKHQXQGELRWHFK
QRORJLVFKHQ)RUVFKXQJXQG(QWZLFNOXQJHLQ'LHVKDWVLFKLQGLHVHU8QWHUVXFKXQJLQJDQ]XQ
WHUVFKLHGOLFKHQ $QZHQGXQJVEHUHLFKHQ JH]HLJW VR HWZD LP )RUVFKXQJVIHOG ;HQRWUDQVSODQ
WDWLRQ LQGHPGLH0RGLILNDWLRQJHQHWLVFKDQJHSDVVWHU6FKZHLQHDOV2UJDQTXHOOHQEHUHLWVPLW
DQGHUHQ 0LWWHOQ EHWULHEHQ ZXUGH PLW *HQRPH (GLWLQJ MHGRFK YHUHLQIDFKW XQG EHVFKOHXQLJW
ZHUGHQNRQQWH,Q)ROJHGHV(LQVDW]HVYRQ*HQRPH(GLWLQJ0HWKRGHQZXUGHVRHLQH9LHO]DKO
YHUVFKLHGHQHU0RGLILNDWLRQHQ JOHLFK]HLWLJ XPJHVHW]W XQG GLH hEHUOHEHQVGDXHU LQ ;HQRWUDQV
SODQWDWLRQV7LHUYHUVXFKHQYHUOlQJHUW VLHKH.DSLWHO $EVFKQLWW (LQDQGHUHV%HLVSLHO LVW
:HL]HQEHLGHP=LHOJHQHLQDOOHQVHFKVYRUKDQGHQHQ6lW]HQJHQHWLVFKHU,QIRUPDWLRQJOHLFK
]HLWLJYHUlQGHUWZHUGHQN|QQHQVLHKH.DSLWHO$EVFKQLWW
6WXGLHQ]HLJHQDEHUGDVVVHOEVWQHXH*HQRPH(GLWLQJ9HUIDKUHQ LQ LKUHU$QZHQGXQJ LPPHU
ZLHGHU XQHUZQVFKWH (IIHNWH SURGX]LHUHQ 6LH VLQG ]ZDU SUl]LVHU DOV DQGHUH 0HWKRGHQ GHU
*HQWHFKQLN ]XYRU DEHU QLFKW LPPHU IU VLFK JHQRPPHQ SUl]LVH *HQRPH (GLWLQJ UXIW HWZD
'1$'RSSHOVWUDQJEUFKHXQG 9HUlQGHUXQJHQDQXQHUZQVFKWHQ6WHOOHQKHUYRUVRJHQDQQWH
2II7DUJHW(IIHNWHRGHUSURGX]LHUWDQGHQ=LHOUHJLRQHQGHU'1$9HUlQGHUXQJHQGLHVRQLFKW
HUZQVFKW ZDUHQ GLH VRJHQDQQWHQ2Q7DUJHW(IIHNWH VLHKH$EVFKQLWWH  XQG  (V
ZLUG EHIUFKWHW GDVV GLHVH 2II XQG 2Q7DUJHW(IIHNWH XQHUZQVFKWH$XVZLUNXQJHQ DXI GLH
)XQNWLRQGHVMHZHLOVPRGLIL]LHUWHQ2UJDQLVPXVKDEHQN|QQWHQHWZDEHLVRPDWLVFKHU*HQWKH
UDSLHRGHU.HLPEDKQHLQJULIIHQDXIGLH*HVXQGKHLWGHVEHKDQGHOWHQ0HQVFKHQVLHKH.DSLWHO
XQG%HL*HQH'ULYHN|QQWHHVGLH(IIL]LHQ]GHU0DVVQDKPHEHHLQWUlFKWLJHQRGHUDXFK]X
XQHUZQVFKWHQ *HQYHUlQGHUXQJHQ LQ GHQ =LHOWLHUDUWHQ IKUHQ VLHKH .DSLWHO  'LH$XVZLU
NXQJHQYRQGHUDUWLJHQ(IIHNWHQVLQGGHU]HLWVFKZHUDE]XVHKHQXQGIDOOVSH]LILVFK]XEHXUWHLOHQ
'DV LQ :LVVHQVFKDIW XQG 0HGLHQ ]XPHLVW EHVSURFKHQH &5,635&DV9HUIDKUHQ VWHOOW QLFKW
GDV ©OHW]WHª *HQRPH (GLWLQJ9HUIDKUHQ GDU 9HUVFKLHGHQH (QWZLFNOXQJVEHPKXQJHQ ]LHOHQ
ZHLWHUKLQ DXI GHVVHQ 9HUEHVVHUXQJ DE HWZD LQGHP DQGHUH (QGRQXNOHDVHQ DOV &DV DOV
©6FKHUHªHUIRUVFKWZHUGHQ'DUEHUKLQDXVZLUGDQ9HUIDKUHQJHDUEHLWHWGHUHQ*UXQGSULQ]L
SLHQ VLFK YRQ GHP GHU ELVKHULJHQ *HQRPH (GLWLQJ9HUIDKUHQ ± +HUYRUUXIHQ HLQHV 'RSSHO
VWUDQJEUXFKVXQG9HUlQGHUXQJPLWWHOV]HOOHLJHQHU5HSDUDWXUPHFKDQLVPHQVLHKH.DSLWHO±
XQWHUVFKHLGHQ'HUDUWLJHQHXHUH$QVlW]HZLH%DVH(GLWLQJRGHU51$(GLWLQJN|QQWHQEHLEH
VWLPPWHQ$QZHQGXQJVIlOOHQEHVVHUH(UJHEQLVVH OLHIHUQXQGPLWXQWHUEHVWHKHQGH%HIUFKWXQ
JHQ ]% KLQVLFKWOLFK 2II7DUJHW(IIHNWHQ ]HUVWUHXHQ VLHKH .DSLWHO  $EVFKQLWW  'LH
ZHLWHUH 3Ul]LVLHUXQJ GHV*HQRPH (GLWLQJVPLW XQWHUVFKLHGOLFKHQ6WUDWHJLHQZLUG DOVRZHLWHU
YRUDQJHWULHEHQXQG$XVVDJHQ]XU3Ul]LVLRQVLQGLPPHUYRUGHP+LQWHUJUXQGGLHVHUIRUWODXIHQ
GHQ(QWZLFNOXQJ]XVHKHQ
'DEHL VLQG QLFKW QXU2II7DUJHW(IIHNWH XQG GHUHQ$XVZLUNXQJHQ HLQH+HUDXVIRUGHUXQJ VRQ
GHUQEHUKDXSWGLH,GHQWLILNDWLRQYRQ2II7DUJHW(IIHNWHQDQVLFK,QGHU/LWHUDWXUZHUGHQXQWHU
VFKLHGOLFKH$QVlW]H ]XU )HVWVWHOOXQJ YRQ 2II7DUJHW(IIHNWHQ EHVFKULHEHQ:lKUHQG LQPDQ
FKHQ 6WXGLHQ GDV JHVDPWH *HQRP VHTXHQ]LHUW XQG EHUSUIW ZLUG DQDO\VLHUHQ DQGHUH QXU
DXVJHZlKOWH $EVFKQLWWH GHU '1$ LQ GHQHQ DXIJUXQG YRQ YRUDQJHJDQJHQHQ %HUHFKQXQJHQ
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)D]LW 

HLQH HUK|KWH:DKUVFKHLQOLFKNHLW HLQHV 2II7DUJHW(IIHNWHV EHVWHKW 'XUFK GLHVH XQWHUVFKLHG
OLFKHQ $QVlW]H ZLUG GLH (LQVFKlW]XQJ XQG 9HUJOHLFKEDUNHLW YRQ )RUVFKXQJVHUJHEQLVVHQ HU
VFKZHUW$XVVHUGHP LVWGLH)UDJHRIIHQZLHKlXILJDXFKDQDQGHUHQQLFKWYRUKHUJHVHKHQHQ
6WHOOHQGHU'1$2II7DUJHW(IIHNWHDXIWUHWHQN|QQHQXQGZHOFKH$XVZLUNXQJHQGLHVHPLWVLFK
EULQJHQN|QQHQ6\VWHPDWLVFKH)RUVFKXQJ]X2II XQG2Q7DUJHW(IIHNWHQHUVFKHLQW GHVKDOE
QRWZHQGLJXP3Ul]LVLRQXQG6LFKHUKHLWYRQ*HQRPH(GLWLQJ9HUIDKUHQ LQYHUVFKLHGHQHQ$Q
ZHQGXQJVJHELHWHQEHVVHUHLQVFKlW]HQ]XN|QQHQ
$XVVHUGHP VLQG GLH $XVDUEHLWXQJ XQG (LQVHW]XQJ YRQ DGlTXDWHQ ZLVVHQVFKDIWOLFKHQ 6WDQ
GDUGVXQG5LFKWOLQLHQIUGLH0HVVXQJYRQ2II7DUJHW(IIHNWHQDQJH]HLJW1XUVRNDQQGLH9HU
JOHLFKEDUNHLWXQG%HXUWHLOXQJYHUVFKLHGHQHU6WXGLHQHUP|JOLFKWXQGHLQHVROLGH*UXQGODJHIU
GLH%HXUWHLOXQJYRQ*HQRPH(GLWLQJ9HUIDKUHQXQG$QZHQGXQJHQJHVFKDIIHQZHUGHQ'RXG
QD-RXQJ7\FNR0\HU	+VX:LVVHQVFKDIWOLFKH(QWZLFNOXQJXQG9HUEHV
VHUXQJYRQHQWVSUHFKHQGHQ1DFKZHLVYHUIDKUHQILQGHWVWDWW%DH3DUN	.LP7VDLHWDO
=KDRHWDO=LVFKHZVNLHWDO&URVHWWRHWDO&DPHURQHWDO
)RUVFKXQJXQG,QGXVWULH±PLW8QWHUVWW]XQJGHU86/HEHQVXQG$U]QHLPLWWHOEHK|UGH)'$±
KDEHQ6FKULWWH LQGLHVH5LFKWXQJXQWHUQRPPHQ1DWLRQDO ,QVWLWXWHRI6WDQGDUGV	7HFKQRORJ\
1,67
,P%HUHLFKGHU3IODQ]HQ]FKWXQJZLUGGHU]HLWGDYRQDXVJHJDQJHQGDVV± LP*HJHQVDW]]X
NODVVLVFKHU*HQWHFKQLN±NOHLQHJHQHWLVFKH0RGLILNDWLRQHQGXUFK*HQRPH(GLWLQJQLFKWPHKU
DOVVROFKHHUNHQQXQGQDFKZHLVEDUVLQG'LHV LVW MHGRFKHLQH]HQWUDOH9RUEHGLQJXQJ IUGLH
.RQWUROOHGHVUHFKWVNRQIRUPHQ(LQVDW]HVYRQ*HQRPH(GLWLQJVLHKH.DSLWHO'DUDXVHUJLEW
VLFKGLH)UDJHZLHPLWGHU0|JOLFKNHLWGHU1LFKWGHNODULHUXQJXQG,QYHUNHKUEULQJXQJJHQRPHGL
WLHUWHU3IODQ]HQXQG7LHUHXQGGDUDXVKHUJHVWHOOWHU/HEHQVXQG)XWWHUPLWWHOXPJHJDQJHQZHU
GHQNDQQXQGVROO:HOFKH%HJOHLWPDVVQDKPHQVLQGHUIRUGHUOLFKXPHLQH9HUNQSIXQJHLQHU
IHVWJHVWHOOWHQ JHQHWLVFKHQ 9HUlQGHUXQJ PLW GHP (LQVDW] YRQ *HQRPH (GLWLQJ KHUVWHOOHQ ]X
N|QQHQ"
1RFKEHYRU*HQRPH(GLWLQJ9HUIDKUHQ]XU9HUlQGHUXQJYRQ'1$HLQJHVHW]WZHUGHQN|QQHQ
LVW:LVVHQGDUEHUQRWZHQGLJZHOFKH'1$$EVFKQLWWHEH]LHKXQJVZHLVH*HQHEHUKDXSWYHU
lQGHUW ZHUGHQPVVHQ XP HLQ EHVWLPPWHV (UJHEQLV ]X HU]LHOHQ VLHKH .DSLWHO $EVFKQLWW
'DV:LVVHQXPGLH)XQNWLRQYRQ*HQHQGLH:HFKVHOZLUNXQJJHQHWLVFKEHGLQJWHU(L
JHQVFKDIWHQ XQWHUHLQDQGHU VRZLHPLW GHU 8PZHOW LVW LQ YLHOHQ %HUHLFKHQ LPPHU QRFK HLQJH
VFKUlQNW6HOEVWXQWHUGHU$QQDKPHHLQHVKRFKSUl]LVHQXQGHIIL]LHQWHQ*HQRPH(GLWLQJVRKQH
2II2Q7DUJHW(IIHNWHN|QQHQGLHZHLWHUHQ$XVZLUNXQJHQ MHQDFKPRGLIL]LHUWHU'1$6HTXHQ]
XQG 2UJDQLVPXV QLFKW LPPHU YRUDXVJHVHKHQ ZHUGHQ (EHQVR ZLH LQ %H]XJ DXI 2II7DUJHW
(IIHNWHVWHOOWVLFKGLH)UDJH LQZHOFKHP0DVV8QJHZLVVKHLW LQ.DXIJHQRPPHQZLUGXPEH
VWLPPWH =LHOH HWZD GLH 7KHUDSLH HLQHU .UDQNKHLW PLWWHOV VRPDWLVFKHU *HQWKHUDSLH RGHU GLH
3UlYHQWLRQYRQ0DODULDGXUFK*HQH'ULYHV]XHUUHLFKHQ'LHVH)UDJHLVWYRQ*HVHOOVFKDIWXQG
3ROLWLN ]XEHDQWZRUWHQ'DEHL VLQG LQVEHVRQGHUH:LVVHQVFKDIW0HGLHQXQG3ROLWLN JHIRUGHUW
RIIHQPLWGHQ*UHQ]HQGHVEHVWHKHQGHQ:LVVHQVXP]XJHKHQ6LHPVVHQ8QNODUKHLWHQXQG
8QVLFKHUKHLWHQNODUNRPPXQL]LHUHQXPGLH&KDQFHQXQG5LVLNHQVRZLHDOOJHPHLQHUGLH$XV

 9RU DOOHP3XQNWPXWDWLRQHQ EH]LHKXQJVZHLVH*HQ.QRFN2XWV %HL(LQEULQJXQJ YRQ WUDQVJHQHU'1$ NDQQ GLHVH
LGHQWLIL]LHUWZHUGHQZLUGMHGRFK'1$GHUVHOEHQ$UWHLQJHEUDFKWLVWGLHVXQWHU8PVWlQGHQQLFKWP|JOLFK
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

ZLUNXQJHQGHV(LQVDW]HVYRQ*HQRPH(GLWLQJIUXQWHUVFKLHGOLFKH=ZHFNHEHVVHUGLVNXWLHUHQ
XQGHLQVFKlW]HQ]XN|QQHQ
(LQVROFKRIIHQHUXQGWUDQVSDUHQWHU8PJDQJPLWGHQ*UHQ]HQGHVHLJHQHQ:LVVHQVNDQQQLFKW
LQMHGHP)DOODQJHQRPPHQZHUGHQ9HUVFKLHGHQH$NWHXULQQHQXQG$NWHXUHYHUPLWWHOQ3URJQR
VHQ XQG (UZDUWXQJHQ ± VRZRKO KLQVLFKWOLFK HLQHU EHYRUVWHKHQGHQ HUIROJUHLFKHQ5HDOLVLHUXQJ
YRQ(LQJULIIHQDOVDXFKP|JOLFKHUQHJDWLYHU$XVZLUNXQJHQ±GLHEHUHLQHXQVLFKHUHHPSLUL
VFKH *UXQGODJH YHUIJHQ 'LH GHU]HLWLJ KRKH (UZDUWXQJVKDOWXQJ UXQG XP *HQRPH (GLWLQJ
NDQQJH]LHOWJHQXW]WZHUGHQXPGHQPXWPDVVOLFKHQXQG]XNQIWLJHQ(UIROJGHUHLJHQHQ$UEHLW
KHUYRU]XVWUHLFKHQ 'DV+HUYRUKHEHQ EHVWLPPWHU$VSHNWH XQG+LQWDQVWHOOHQ RGHU:HJODVVHQ
DQGHUHU NDQQ DXV JDQ] XQWHUVFKLHGOLFKHQ *UQGHQ HUIROJHQ HWZD 3XEOLNDWLRQVGUXFN LQ GHU
:LVVHQVFKDIWRGHUSROLWLVFKHRGHU|NRQRPLVFKH ,QWHUHVVHQ3URJQRVHQXQG(UZDUWXQJHQGLH
XQWHUVFKLHGOLFKH$NWHXULQQHQXQG$NWHXUHYHUEUHLWHQVROOWHQYRUGHP+LQWHUJUXQGDXIWUHWHQGHU
©+\SHVª UXQG XP QHXH 7HFKQRORJLHQ NULWLVFK DQDO\VLHUW XQG KLQWHUIUDJW ZHUGHQ 'LH *UXQG
ODJHQ GHUDUWLJHU (LQVFKlW]XQJHQPVVHQPLW 6RUJIDOW EHJXWDFKWHWZHUGHQ:HQQ GLH*UXQG
ODJHQ YRQ3URJQRVHQ XQG9HUVSUHFKXQJHQ QLFKW WUDQVSDUHQW JHPDFKWZHUGHQ VLQG VLH DNWLY
HLQ]XIRUGHUQ9HUVSUHFKXQJHQPVVHQYRUGHP+LQWHUJUXQGGHUSROLWLVFKQRUPDWLYHQ3RVLWLRQ
|NRQRPLVFKHQ RGHU DQGHUHQ ,QWHUHVVHQ GHU VLH lXVVHUQGHQ$NWHXULQQHQ XQG$NWHXUH EHJXW
DFKWHWZHUGHQ
 )RUWVHW]XQJJHVHOOVFKDIWOLFKHU'HEDWWHQ
XQG.RQWURYHUVHQ
*HQRPH (GLWLQJ$QZHQGXQJHQ VLQG YRQ WHFKQLVFKHQ DEHU DXFK VR]LDOHQ 9RUDXVVHW]XQJHQ
DEKlQJLJ 6R]LDOH HWKLVFKH XQG SUDNWLVFKH =XVDPPHQKlQJH N|QQHQ XQWHU 8PVWlQGHQ )RU
PHQXQG$XVZLUNXQJHQGHV(LQVDW]HVYRQ*HQRPH(GLWLQJKHPPHQYHUKLQGHUQI|UGHUQRGHU
YHUlQGHUQ ,Q DOOHQ EHVSURFKHQHQ$QZHQGXQJVIHOGHUQ VWHOOW VLFK QRFK EHYRU GLH WHFKQLVFKH
0DFKEDUNHLWGLH6LFKHUKHLWXQGGLH$XVZLUNXQJHQLQGHQ%OLFNJHQRPPHQZHUGHQGLH)UDJH
RE XQG ZHOFKH $QZHQGXQJHQ XQG GDPLW HLQKHUJHKHQGH 1RWZHQGLJNHLWHQ SULQ]LSLHOO JHVHOO
VFKDIWOLFKHUZQVFKWVLQGEH]LHKXQJVZHLVHLQZLHIHUQGLH%HDQWZRUWXQJGLHVHU)UDJHHLQ]HOQHQ
,QGLYLGXHQ ± HWZD GHQ )RUVFKHULQQHQ XQG )RUVFKHUQ8QWHUQHKPHULQQHQ XQG8QWHUQHKPHUQ
3ROLWLNHULQQHQXQG3ROLWLNHUQRGHU OHW]WHQGOLFKEHUGHQ0DUNWGHQ.RQVXPHQWLQQHQXQG.RQ
VXPHQWHQ±EHUODVVHQZLUG*OHLFKHUPDVVHQVWHOOWVLFKGLH)UDJHLQZLHIHUQPLW*HQRPH(GL
WLQJXQGGDPLWYHUEXQGHQHQ$QZHQGXQJHQWHFKQLVFKH/|VXQJHQIU3UREOHPHJHIXQGHQZHU
GHQGLHDXIVR]LDOHU(EHQHHEHQVRJHO|VWZHUGHQN|QQWHQ'DIULVW;HQRWUDQVSODQWDWLRQXQG
LKUH$OWHUQDWLYHGHU8PJHVWDOWXQJGHV2UJDQVSHQGHV\VWHPVHLQ%HLVSLHOVLHKH.DSLWHO$E
VFKQLWW
'LH'HEDWWHQXP*HQRPH(GLWLQJVSLHJHOQ.RQWURYHUVHQZLGHUGLHQLFKWQHXVLQGVRQGHUQGLH
*HVHOOVFKDIWVHLWOlQJHUHU=HLWSUlJHQ(VJHKWQHEHQ)UDJHQGHV(LQJHKHQVYRQ5LVLNHQXQWHU
DQGHUHPXP)UDJHQGHU/HJLWLPLWlWPHQVFKOLFKHU(LQJULIIHDOV©QDWUOLFKªDQJHVHKHQH9RUJlQ
JH XP )UDJHQ GHV 9HUVFKDIIHQV YRQ 9RUWHLOHQ EHVWLPPWHU $NWHXULQQHQ XQG$NWHXUH GHU

 6HOEVW VFKHLQEDU ©QDWUOLFKHª 9RUJlQJH ZLH )RUWSIODQ]XQJ VLQG NXOWXUHOO XQG VR]LDO EHUIRUPW XQG ILQGHQ XQWHU
©NQVWOLFKHQªLQVWLWXWLRQHOOHQ5DKPHQEHGLQJXQJHQVWDWW
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)D]LW 

8QJOHLFKYHUWHLOXQJYRQ1XW]HQXQG5LVLNHQGHUVR]LDOHQ8QJOHLFKKHLWXQGGHU%HZHUWXQJYHU
VFKLHGHQHUELRORJLVFKHU9DULDQWHQGHV/HEHQVVLHKHXD.DSLWHO$QZHQGXQJHQYRQ*H
QRPH(GLWLQJVROOWHQGHPHQWVSUHFKHQGQLFKWQXUDXI LKUHWHFKQLVFKH5HDOLVLHUEDUNHLWXQGYHU
EXQGHQHQ5LVLNHQUHGX]LHUWZHUGHQ6LHVLQGDOVJHVHOOVFKDIWOLFKHLQJHEHWWHWH7HFKQRORJLHQ]X
YHUVWHKHQ GLH YRU GHP +LQWHUJUXQG EHVWHKHQGHU VR]LRQRUPDWLYHU +HUDXVIRUGHUXQJHQ XQG
.RQIOLNWH HLQJHRUGQHW ZHUGHQ GLHVH UHSURGX]LHUHQ XQG JHJHEHQHQIDOOV YHUlQGHUQ 'HU %OLFN
DXIYHUJDQJHQH.RQWURYHUVHQXQGJHVHOOVFKDIWOLFKH$XVHLQDQGHUVHW]XQJHQ LVWGDKHU ORKQHQG
XP HLQHQ NRQVWUXNWLYHQ JHVHOOVFKDIWOLFKHQ 8PJDQJPLW GLHVHU QHXHQ 7HFKQRORJLH XQG GDPLW
YHUEXQGHQHU$QZHQGXQJHQ]XILQGHQ
gIIHQWOLFKJHIKUWH'HEDWWHQXQGHLQJHVHOOVFKDIWOLFKHU'LVNXUV]X0|JOLFKNHLWHQ5LVLNHQXQG
GHU (UZQVFKWKHLW YRQ*HQRPH(GLWLQJ$QZHQGXQJHQZHUGHQ DOV HLQH %HGLQJXQJ IU HLQHQ
DQJHPHVVHQHQ8PJDQJPLWGLHVHU7HFKQRORJLHJHVHKHQhEHUGLH1RWZHQGLJNHLWHLQHUEUHLWHQ
JHVHOOVFKDIWOLFKHQ 'HEDWWH EHVWHKW DXFK XQWHU )RUVFKHULQQHQ XQG )RUVFKHUQ GLH VLFK PLW
*HQRPH(GLWLQJEHVFKlIWLJHQHLQEUHLWHU.RQVHQV%DOWLPRUHHWDO%RVOH\HWDO
6 &KDQ HW DO  'RXGQD  +LOGW  *HQDXVR EHLQKDOWHQ GLH 6WHOOXQJQDKPHQ
YHUVFKLHGHQHU2UJDQLVDWLRQHQ LPPHUZLHGHU GLH )RUGHUXQJ HLQHU |IIHQWOLFKHQ'HEDWWH'LHVH
)RUGHUXQJZXUGHDXFKLQGHQ6WDNHKROGHU:RUNVKRSVRGHUYRQLQWHUYLHZWHQ([SHUWLQQHQXQG
([SHUWHQJHlXVVHUW'DEHLJLOWHVMHGRFKGLH%HGLQJXQJHQHLQHU|IIHQWOLFKHQ'HEDWWH]XUHIOHN
WLHUHQ
x =LHOVHW]XQJ :HOFKH=LHOHVLQGPLWHLQHUVROFKHQ'HEDWWHYHUEXQGHQ":DVJHVFKLHKWPLW
GHQ (UJHEQLVVHQ" :LH ZHUGHQ VLH LQ GHU ZHLWHUHQ JHVHOOVFKDIWOLFKHQ SROLWLVFKHQ XQG
ZLVVHQVFKDIWOLFKHQ3UD[LVEHUFNVLFKWLJW":HOFKH7KHPHQZHUGHQLQLWLDODGUHVVLHUW" 
x 7HLOQDKPH :HUVROOWHDQGHU'HEDWWHWHLOQHKPHQ":LHZHUGHQYHUVFKLHGHQH6WDNHKROGHU
JUXSSHQ]%:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHU8QWHUQHKPHQ%UJHULQQHQXQG
%UJHU DGlTXDW HLQJHEXQGHQ":LH NDQQ HLQH 7HLOQDKPH JDQ] XQWHUVFKLHGOLFKHU %HY|O
NHUXQJVJUXSSHQ HUUHLFKW ZHUGHQ" :HOFKH 5HVVRXUFHQ ,QIRUPDWLRQHQ =HLW *HOG HWF
EHQ|WLJHQXQWHUVFKLHGOLFKHVR]LDOH*UXSSHQGDPLWHLQH7HLOQDKPHIUVLHP|JOLFKLVW" 
x 3UR]HVVXQG8PVHW]XQJ :LHPXVVHLQHGHUDUWLJH'HEDWWHJHVWDOWHWVHLQXPNRQVWUXNWLY
]XVHLQ":LHNDQQVLHLQLWLLHUWXQGPRGHULHUWZHUGHQ":LHWUHWHQYHUVFKLHGHQH$NWHXULQQHQ
XQG $NWHXUH EH]LHKXQJVZHLVH *UXSSHQ DXI $XJHQK|KH LQ .RQWDNW ]XHLQDQGHU" :DV
EUDXFKWHV IUHLQHQRIIHQHQXQGYRUXUWHLOVIUHLHQ8PJDQJPLWHLQDQGHU":LHZLUGPLWQHX
DXIJHEUDFKWHQ7KHPHQXPJHJDQJHQ" 
x (UJHEQLVVH :LHVROOHQGLH(UJHEQLVVHYRUOLHJHQ":DVJHVFKLHKWPLWGHQ(UJHEQLVVHQ"
:HOFKH/HJLWLPLWlWKDWHLQLQGHU'HEDWWHJHIXQGHQHU.RQVHQVRGHU'LVVHQV":LHZHUGHQ
GLH(UJHEQLVVHLQGLH3UD[LVEHUIKUW" 
:LUG YHUVXFKW HLQH'HEDWWH EHU HLQPLW*HQRPH(GLWLQJ YHUEXQGHQHV7KHPD ]X LQLWLLHUHQ
PVVHQXDGLHVH$VSHNWHRIIHQDGUHVVLHUWXQG UHIOHNWLHUWZHUGHQ*HKWHVGDUXP]XHLQHU
(QWVFKHLGXQJ EHU GLH UHFKWOLFKH5HJXOLHUXQJ EHVWLPPWHU*HQRPH (GLWLQJ$QZHQGXQJHQ ]X
NRPPHQRGHUVROOGLH'HEDWWHGHQJHJHQVHLWLJHQ$XVWDXVFK]ZLVFKHQ:LVVHQVFKDIWXQG*H
VHOOVFKDIWI|UGHUQ":HUVROOWHDNWLYDQGHU'HEDWWHWHLOQHKPHQXQGZHUEHQ|WLJWGDIUHQWVSUH
FKHQGH5HVVRXUFHQXQG8QWHUVWW]XQJHWZD*UXQGODJHQZLVVHQEHU*HQRPH(GLWLQJ":HO
FKH ,QWHUHVVHQ VLQG PLW GHU 7HLOQDKPH XQWHUVFKLHGOLFKHU 6WDNHKROGHU YHUEXQGHQ ]% ZLUW
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

VFKDIWOLFKH,QWHUHVVHQYRQ8QWHUQHKPHQRGHU2UJDQLVDWLRQHQ":HOFKH,QIRUPDWLRQHQHWZD]X
5LVLNHQYHUVFKLHGHQHU*HQRPH(GLWLQJ$QZHQGXQJHQPVVHQJHWHLOWZHUGHQXPHLQHRIIHQH
'HEDWWH]XHUP|JOLFKHQ"
(LQJHVHOOVFKDIWOLFKHU$XVWDXVFKVROOWHQLFKW LQVWUXPHQWHOOGHU%HOHKUXQJGHU%HY|ONHUXQJGHU
6DPPOXQJYRQ'DWHQRGHUGHU6FKDIIXQJYRQ$N]HSWDQ]RGHU$EOHKQXQJYRQ*HQRPH(GLWLQJ
$QZHQGXQJHQ RGHU GDPLW YHUEXQGHQHQ SROLWLVFKHQ (QWVFKHLGXQJHQ GLHQHQ (U VROOWH RIIHQ
JHVWDOWHWVHLQYHUVFKLHGHQH3HUVSHNWLYHQDXIXQWHUVFKLHGOLFKH$VSHNWHGHV7KHPDVHUODXEHQ
XQGQLFKW QRWZHQGLJHUZHLVH LQ HLQHQ.RQVHQVPQGHQ'DEHL LVW HVZLFKWLJ GLH%DODQFH]X
KDOWHQ]ZLVFKHQGHUPLWXQWHUOHJLWLPHQ)RUGHUXQJQDFKHLQHU'LVNXVVLRQYRQ6DFKLQIRUPDWLR
QHQ XQG )DNWHQ XQG GHP2IIHQKDOWHQ GHU'HEDWWH IU JUXQGOHJHQG QRUPDWLYH RGHU HWKLVFKH
(LQZlQGHRGHUDXIGHQHUVWHQ%OLFN©QLFKWUHOHYDQWHQª:LVVHQV6RVHKUHLQH©LQIRUPLHUWH'H
EDWWHªDOVHUVWUHEHQVZHUWHV=LHOHUVFKHLQWVRVHKUVLQG*UHQ]]LHKXQJHQ]ZLVFKHQ©OHJLWLPHQª
XQG©QLFKWOHJLWLPHQª:LVVHQVEHVWlQGHQXQG$UJXPHQWHQPLWXQWHUEHVWHKHQGHQJHVHOOVFKDIW
OLFKHQ0DFKWVWUXNWXUHQXQG+LHUDUFKLHQJHVFKXOGHWJUXQGOHJHQGGD]X)RXFDXOW
,QGHQYHUVFKLHGHQHQ7HLOHQGHUYRUOLHJHQGHQ8QWHUVXFKXQJKDEHQVLFKQHEHQZLGHUVWUHLWHQ
GHQQRUPDWLYHQ3RVLWLRQHQDXFKXQWHUVFKLHGOLFKH(LQVFKlW]XQJHQRGHU VRJDU8QVLFKHUKHLWHQ
GDUEHUJH]HLJWZHOFKH+DOWXQJXQG%HXUWHLOXQJGLH%HY|ONHUXQJRGHUHLQ]HOQHVR]LDOH*UXS
SHQ JHJHQEHU YHUVFKLHGHQHQ *HQRPH (GLWLQJ$QZHQGXQJHQ KDEHQ 'LHVH 8QNODUKHLW KLQ
VLFKWOLFKGHU(LJHQVFKDIWHQXQGGHU9HUWHLOXQJGHUYHUVFKLHGHQHQJHVHOOVFKDIWOLFKHQ3RVLWLRQHQ
XQG+DOWXQJHQJHJHQEHU*HQRPH(GLWLQJ$QZHQGXQJHQLQGHU6FKZHL]HU%HY|ONHUXQJN|QQ
WHLQHLQHPNOHLQHUHQ5DKPHQEHU'LDORJYHUDQVWDOWXQJHQYHUULQJHUWZHUGHQ'LHVZlUHHWZD
PLWWHOV LQWHUXQG WUDQVGLV]LSOLQlUHU3URMHNWHP|JOLFKGLHGHQ$XVWDXVFKXQWHUVFKLHGOLFKHUJH
VHOOVFKDIWOLFKHU*UXSSHQ ]% -XJHQGOLFKH ]XP7KHPD I|UGHUQXQGZLVVHQVFKDIWOLFKEHJOHL
WHQ%HLVSLHOHGDIUILQGHQVLFKHWZDLQ'HXWVFKODQGPLWHLQHU)|UGHUVFKLHQHGHV%XQGHVPLQLV
WHULXPV IU%LOGXQJXQG)RUVFKXQJ R- IU(/6$'LVNXUVSURMHNWHYRQGHQHQVLFKHLQLJH
PLW*HQRPH(GLWLQJLQ6FKXOSURMHNWHQEHIDVVHQ'HU9RUWHLOGHUDUWLJHU'LVNXUVSURMHNWH±GLHPLW
JDQ]XQWHUVFKLHGOLFKHQ%HY|ONHUXQJVJUXSSHQXPJHVHW]WZHUGHQN|QQHQ±OLHJWLPZHFKVHOVHL
WLJHQ$XVWDXVFK ]ZLVFKHQ GHQ EHWHLOLJWHQ$NWHXULQQHQ XQG$NWHXUHQ ]% -XJHQGOLFKH XQG
:LVVHQVFKDIWOHULQQHQXQG:LVVHQVFKDIWOHU,QHLQHPLGHDOHUZHLVHRIIHQHQXQGQLFKWGLUHNWLYHQ
3UR]HVVN|QQHQDOOH%HWHLOLJWHQEHIlKLJWZHUGHQHLQH UHIOHNWLHUWH+DOWXQJ]XGHQEHVSURFKH
QHQ7KHPHQ]XELOGHQXQGDQGHUH3RVLWLRQHQ]XYHUVWHKHQ,QWHUGLV]LSOLQlUH%HJOHLWIRUVFKXQJ
NDQQ SDUDOOHO GD]X:LVVHQ EHU GLH+DOWXQJ GHU WHLOQHKPHQGHQ*UXSSHQ VDPPHOQZHOFKHV
HLQH *UXQGODJH IU GLH *HVWDOWXQJ ZHLWHUHU XQG XPIDVVHQGHUHU %HWHLOLJXQJVSUR]HVVH ELHWHW
$XFKNOHLQHUH)RUPHQGHV'LDORJVZLH:LVVHQVFKDIWVFDIpV'LVNXVVLRQVYHUDQVWDOWXQJHQRGHU
%UJHUZRUNVKRSVZLH VLH HWZD YRQ7$6:,66 XQWHU GHP7LWHO ©)RFXVªPLW NRRSHULHUHQGHQ
2UJDQLVDWLRQHQ GXUFKJHIKUW ZHUGHQ EHLVSLHOVZHLVH ]X 6WlGWH GHU =XNXQIW 6WLIWXQJ 7$
6:,66DN|QQHQHLQHQ%HLWUDJ]XUZHFKVHOVHLWLJHQ,QIRUPLHUXQJXQG]XPGLDORJLVFKHQ
$XVWDXVFK]ZLVFKHQ:LVVHQVFKDIWXQG*HVHOOVFKDIWOHLVWHQ

(WKLFDOOHJDODQGVRFLDODVSHFWV±]XPHLVWEH]RJHQDXI/HEHQVZLVVHQVFKDIWHQ
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
 3DUWL]LSDWLYH*HVHW]JHEXQJXQWHU8QVLFKHUKHLW
'HUZLHGHUKROWH5XIQDFK|IIHQWOLFKHQ'HEDWWHQNDQQDXFKDOV)RUGHUXQJQDFKQHXHQ)RUPHQ
GHU5HJXOLHUXQJQHXHU7HFKQRORJLHQYHUVWDQGHQZHUGHQ'LHKHXWLJH5LVLNRJHVHOOVFKDIWVLHKW
VLFKPLW3UREOHPHQNRQIURQWLHUWGLHGHPJH]LHOWHQVWDDWOLFKHQ(LQIOXVVHQW]RJHQVLQG9RUDOOHP
LP 8PJDQJ PLW QHXHQ 7HFKQRORJLHQ N|QQHQ 5HJXOLHUXQJVYHUVXFKH RIWPDOV QXU QRFK XQWHU
.RUUHNWXUXQG5HYLVLRQVYRUEHKDOWHUIROJHQ/lVVWVLFKDQJHVLFKWVYHUKlUWHWHUSROLWLVFKHU)URQ
WHQ XQJHZLVVHU 7HFKQLN XQG5HJXOLHUXQJVIROJHQ VRZLH YLHOIlOWLJHU ]XP7HLO QRFK XQYRUKHU
VHKEDUHU )DOONRQVWHOODWLRQHQ NHLQH JHQHUHOOH LQKDOWOLFKH%HVWLPPXQJPHKU ILQGHQ VR N|QQHQ
JHVHW]JHEHULVFKHXQGUHFKWOLFKH(QWVFKHLGXQJVPHFKDQLVPHQJHVFKDIIHQZHUGHQZHOFKHDXV
UHLFKHQG)OH[LELOLWlWIUGLHXQVLFKHUHQ.RQIOLNWODJHQLP%HUHLFKQHXHU7HFKQRORJLHQDXIZHLVHQ
'LH IRUWODXIHQGH$QSDVVXQJ HLQPDO JHWURIIHQHU (QWVFKHLGXQJHQ OlVVW VLFK GDQQ HWZD GXUFK
.RQ]HSWH JHWHLOWHU 9HUDQWZRUWXQJ UHIOH[LYH 5HJXOLHUXQJ EH]LHKXQJVZHLVH 6HOEVWUHJXOLHUXQJ
RGHU 3UR]HGXUDOLVLHUXQJ EHLVSLHOVZHLVH GXUFK JHVWXIWH (QWVFKHLGXQJVYHUIDKUHQ DXI GHU
5HFKWVDQZHQGXQJVHEHQH HUUHLFKHQ (LQH ]XQHKPHQGH 3UR]HGXUDOLVLHUXQJ GHU (QWVFKHL
GXQJVILQGXQJ GLH HLQH UHIOH[LYH$QSDVVXQJ GHV5HFKWV DQ YHUlQGHUOLFKH6DFKODJHQ HUP|J
OLFKWZlUH]XGHEDWWLHUHQ,P*UXQGHJHKWHVGDEHLXPGLH)UDJHQDFKGHUQRWZHQGLJHQIRUW
ODXIHQGHQ$QSDVVXQJGHV5HJXOLHUXQJVUDKPHQVGHUUHIOH[LYGXUFKLQKDOWOLFKH.RQNUHWLVLHUXQJ
LQSDUWL]LSDWLYHQ3UR]HGXUHQHUIROJHQPXVV'LHVH3UR]HGXUHQEHQ|WLJHQMHGRFKHLQHQLQVWLWX
WLRQHOOHQ5DKPHQ GHU LQ (QWVFKHLGXQJVVLWXDWLRQHQ QHEHQ GHPQHXHVWHQ6WDQG GHU:LVVHQ
VFKDIWDXFKGLH)OOHGHUJHVHOOVFKDIWOLFKHQ(UZDUWXQJHQDQJHPHVVHQUHSUlVHQWLHUW
8QWHUQLPPWQXQGHU%XQGHVUDWLQVHLQHP%HVFKOXVVYRPHLQHQUHFKWOLFKHQ$QSDV
VXQJVYHUVXFKVRLVWGDULQGXUFKDXVHLQHgIIQXQJGHV5HJXOLHUXQJVUDKPHQVIUGLHYHUlQGHU
OLFKHQ%HGLQJXQJHQGHUQHXHQ7HFKQRORJLHQ]XHUNHQQHQ'DVJHOWHQGH*HQWHFKQLNUHFKWVROO
QXQPHKU©ULVLNREDVLHUWªGHQQHXHQ(QWZLFNOXQJHQDQJHSDVVWZHUGHQRKQHGDEHLGDV9RUVRU
JHSULQ]LSDXI]XJHEHQ(VVROOHQ5LVLNRNDWHJRULHQJHVFKDIIHQZHUGHQ IUGLHXQWHUVFKLHGOLFKH
$QIRUGHUXQJVVWXIHQJHOWHQVROOHQ'DEHLVROOHQDXFK]XNQIWLJH(QWZLFNOXQJHQLQGHU*HQWHFK
QRORJLHEHUFNVLFKWLJWZHUGHQ'DUDXI]LHOHQVFKOLHVVOLFKHQWVSUHFKHQGH9RUKDEHQGLHMHQDFK
5LVLNRNDWHJRULHYHUHLQIDFKWH9HUIDKUHQPLWJHULQJHUHQ$QIRUGHUXQJHQHLQIKUHQP|FKWHQ
'HUHQ5HDOLVLHUXQJZLUIWMHGRFKZHLWHUKLQ]DKOUHLFKH)UDJHQDXI:LHVROOHQGLH5LVLNHQNRQN
UHWEHVWLPPWZHUGHQ"/lVVWVLFKGLHEHDEVLFKWLJWH©,QQRYDWLRQV|IIQXQJªEHUKDXSWPLWGHQ
UHVWULNWLYHQ 9RUJDEHQ GHU (8 YHUHLQEDUHQ ZHOFKH MHGHQIDOOV YRUOlXILJ %HVWDQG KDEHQZHU
GHQ" :LH ZLUG VLFK HLQH DEZHLFKHQGH 5HJXOLHUXQJ DXI GHQ LQWHUQDWLRQDOHQ :DUHQYHUNHKU
DXVZLUNHQ" ,QVRZHLW EOHLEW HV ZHLWHUKLQ EHL GHU 1RWZHQGLJNHLW GLH .HQQ]HLFKQXQJV XQG
,GHQWLIL]LHUXQJVWHFKQLNHQLP%HUHLFKGHU*HQWHFKQRORJLHZHLWHU]XHQWZLFNHOQ,P+LQEOLFNDXI
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5HIHUHQ]HQXQG4XHOOHQ 

6WDPP]HOOHQIRUVFKXQJVJHVHW]%XQGHVJHVHW]EHUGLH)RUVFKXQJDQHPEU\RQDOHQ
6WDPP]HOOHQYRP'H]HPEHU6WDQGDP-DQXDU65
7LHUVFKXW]JHVHW]7LHUVFKXW]JHVHW]76FK*YRP'H]HPEHU6WDQGDP0DL
65
7LHUVFKXW]YHURUGQXQJ7LHUVFKXW]YHURUGQXQJ76FK9YRP$SULO6WDQGDP
1RYHPEHU65
7LHUYHUVXFKVYHURUGQXQJ9HURUGQXQJGHV%XQGHVDPWHVIU/HEHQVPLWWHOVLFKHUKHLWXQG
9HWHULQlUZHVHQ%/9EHUGLH+DOWXQJYRQ9HUVXFKVWLHUHQXQGGLH(U]HXJXQJJHQH
WLVFKHYHUlQGHUWHU7LHUHVRZLHEHUGLH9HUIDKUHQEHL7LHUYHUVXFKHQYRP$SULO
6WDQGDP0DL65
7UDQVSODQWDWLRQVJHVHW]%XQGHVJHVHW]EHUGLH7UDQVSODQWDWLRQYRQ2UJDQHQ*HZH
EHQXQG=HOOHQYRP2NWREHU6WDQGDP1RYHPEHU65
8PZHOWVFKXW]JHVHW]*HVHW]EHUGHQ8PZHOWVFKXW]YRP2NWREHU6WDQGDP
-DQXDU65
9HUPHKUXQJVPDWHULDO9HURUGQXQJ9HURUGQXQJEHUGLH3URGXNWLRQXQGGDV,QYHUNHKU
EULQJHQYRQSIODQ]OLFKHQ9HUPHKUXQJVPDWHULDOYRP'H]HPEHU6WDQGDP
)HEUXDU65
;HQRWUDQVSODQWDWLRQVYHURUGQXQJ9HURUGQXQJEHUGLH7UDQVSODQWDWLRQYRQWLHULVFKHQ
2UJDQHQ*HZHEHQXQG=HOOHQYRP0lU]6WDQGDP-DQXDU
65
=XVDW]SURWRNROOYRQ1DJR\D.XDOD/XPSXUEHU+DIWXQJXQG:LHGHUJXWPDFKXQJ
]XP3URWRNROOYRQ&DUWDJHQDEHUGLHELRORJLVFKH6LFKHUKHLWYRP2NWREHU
IUGLH6FKZHL]LQ.UDIWDP0lU]65
=XVDW]SURWRNROO]XPhEHUHLQNRPPHQEHU0HQVFKHQUHFKWXQG%LRPHGL]LQEHWUHIIHQGELR
PHGL]LQLVFKH)RUVFKXQJYRP-DQXDU6(91U
=XVDW]SURWRNROO]XPhEHUHLQNRPPHQEHU0HQVFKHQUHFKWHXQG%LRPHGL]LQEH]JOLFKGHU
7UDQVSODQWDWLRQYRQPHQVFKOLFKHQ2UJDQHQXQG*HZHEHYRP0DL6(9
1U
=XVDW]SURWRNROO]XPhEHUHLQNRPPHQ]XP6FKXW]GHU0HQVFKHQUHFKWHXQGGHU0HQVFKHQ
ZUGHLP+LQEOLFNDXIGLH$QZHQGXQJYRQ%LRORJLHXQG0HGL]LQEHUGDV9HUERWGHV
.ORQHQVYRQPHQVFKOLFKHQ/HEHZHVHQYRP-DQXDU6(91U
=XVDW]SURWRNROO]XU.RQYHQWLRQEHU0HQVFKHQUHFKWHXQG%LRPHGL]LQEHWUHIIHQGGHU*HQWHVWV
]XJHVXQGKHLWOLFKHQ=ZHFNHQYRP1RYHPEHU6(91U

,QWHUYLHZVPLW([SHUWLQQHQXQG([SHUWHQ
$QRQ\P-XQL)RUVFKXQJVLQVWLWXWIU%LRORJLVFKHQ/DQGEDX)L%O7HOHIRQLQWHUYLHZ
GXUFKJHIKUWYRQ&DUROLQH+DPPHU
$QRQ\P-XQL6FKZHL]HU1DKUXQJVPLWWHOLQGXVWULH7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ
&DUROLQH+DPPHU
%LHQHQ]FKWHUDQRQ\P-XQL%LHQHQ]XFKW7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ&DUR
OLQH+DPPHU
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  *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'U'HQQHU-RDFKLP0DL.OLQLNXPGHU8QLYHUVLWlW0QFKHQ5REHUW.RFK,QVWLWXW
'HSDUWPHQW+,9DQGRWKHUUHWURYLUXVHV7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ(ULFK
*ULHVVOHU
'U,PPHU)UDQ]0DL6ZLVVWUDQVSODQW7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ$OH[DQGHU
/DQJ
)LVFK]FKWHUDQRQ\P0DL)LVFK]XFKW7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ&DUROLQH
+DPPHU
/HEHQVPLWWHODQRQ\P-XQL$JURVFRSH7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ&DUROLQH
+DPPHU
3IODQ]HQ]XFKWDQRQ\P-XQL$JURVFRSH7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ&DUR
OLQH+DPPHU
3IODQ]HQ]XFKWDQRQ\P-XQL6FKZHL]HU3IODQ]HQ]XFKWEHWULHE7HOHIRQLQWHUYLHZ
GXUFKJHIKUWYRQ&DUROLQH+DPPHU
3URI'U-RKQVRQ5RU\$XJXVW8QLYHUVLWlW%HUQ'HSDUWPHQWIRU%LR0HGLFDO5HVH
DUFK'%05=XJOHLFK*ROG/DE7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ$OH[DQGHU/DQJ
3URI'UPHG5DXFK$QLWD2NWREHU8QLYHUVLWlW=ULFK,QVWLWXWIU0HGL]LQLVFKH*H
QHWLN,QWHUYLHZGXUFKJHIKUWYRQ$OH[DQGHU/DQJ
3URI'U6HHEDFK-|UJ0DL+{SLWDX[8QLYHUVLWDLUHV*HQqYH/DERUDWRLUHGHWUDQV
SODQWDWLRQHWLPPXQRORJLH*URXSH6HHEDFK7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ$OH
[DQGHU/DQJ
3URIHP'UVFQDW5XVFRQL6DQGUR1RYHPEHU(KHPDOV8QLYHUVLWlW)UHLEXUJ
$EWHLOXQJIU%LRFKHPLH'HSDUWPHQWIU0HGL]LQ7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ
+HOPXW+|QLJPD\HU
7LHU]XFKW-XQL$JURVFRSH7HOHIRQLQWHUYLHZGXUFKJHIKUWYRQ&DUROLQH+DPPHU
:LVVHQVFKDIWOHU,QDQRQ\P1RYHPEHU6HOEVWVWlQGLJ7HOHIRQLQWHUYLHZGXUFK
JHIKUWYRQ&DUROLQH+DPPHU

9HUDQVWDOWXQJVWHLOQDKPHQGHV3URMHNWWHDPV
WK(XURSHDQ&RQIHUHQFHRI*02)UHHUHJLRQV*0IUHH(XURSH±6HSWHPEHU
%HUOLQ
&5,635%URZQ%DJ/XQFK©6FLHQWLILFDQGVRFLDOLPSOLFDWLRQVRIWKH&5,635WHFKQRORJ\ª'H
SDUWPHQWRI6FLHQFHDQG7HFKQRORJ\6WXGLHV8QLYHUVLWlW:LHQ-XQL:LHQ
'LVNXVVLRQVYHUDQVWDOWXQJ]XGHQQHXHQ=FKWXQJVWHFKQLNHQ6HSWHPEHU:LHQ
)DFKJHVSUlFKLP'HXWVFKHQ%XQGHVWDJ©0RQLWRULQJ3URMHNW½*HQRPH(GLWLQJDP0HQVFKHQ¾ª
%URIU7HFKQLNIROJHQ$EVFKlW]XQJEHLP'HXWVFKHQ%XQGHVWDJ$SULO
%HUOLQ
,QWHUQDWLRQDO&RQIHUHQFH©*HQRPH(GLWLQJXQGHU*HQH7HFKQRORJ\/DZ/HJDO$VSHFWVDQG
/DWHVWV'HYHORSPHQWVª8QLYHUVLWlW%RQQ1RYHPEHU%HUOLQ
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5HIHUHQ]HQXQG4XHOOHQ 

,QWHUQDWLRQDO&RQIHUHQFH©6HOI3URSDJDWLRQRI$UWLILFLDO*HQHWLF(OHPHQWV*HQH'ULYHV5LVNV
	7LSSLQJ3RLQWVª3URVSHFWLYHDVVHVVPHQWRISRWHQWLDOKD]DUGVDQGH[SRVXUH*H
QH7LS±-XQL%UHPHQ
,QWHUQDWLRQDO:RUNVKRS©$VVHVVLQJWKH6HFXULW\,PSOLFDWLRQVRI*HQRPH(GLWLQJ7HFKQRORJ\ª
,QWHU$FDGHP\3DUWQHUVKLS861DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJDQG
0HGLFLQH(XURSHDQ$FDGHPLHV6FLHQFH$GYLVRU\&RXQFLO*HUPDQ1DWLRQDO$FDGH
P\RI6FLHQFHV/HRSROGLQD±2NWREHU+DQQRYHU
6SHFLDOHYHQWRQWKHULVNDVVHVVPHQWRIQHZSODQWEUHHGLQJWHFKQLTXHV$XVWULDQ)HGHUDO
0LQLVWU\RI+HDOWKDQG:RPHQ¶V$IIDLUV$XVWULDQ$JHQF\IRU+HDOWK	)RRG6DIHW\
2NWREHU:LHQ
6\PSRVLXP©*HQHHGLWLQJLQDQLPDOVDSSOLFDWLRQVDQGLPSOLFDWLRQVª&RJHP±2NWREHU
5RWWHUGDP
:RUNVKRS©*HQRPH(GLWLQJIUGLH/DQGZLUWVFKDIWLQ'HXWVFKODQGXQG(XURSD3HUVSHNWLYHQIU
$QZHQGXQJXQG5HJXOLHUXQJQDFKGHP(X*+8UWHLOª(/6$*($±1RYHPEHU
%HUOLQ
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*ORVVDUXQG$ENU]XQJHQ

)DFKEHJULIIH
$JUR,QILOWUDWLRQ 3IODQ]HQJHZHEH PHLVW %OlWWHU ZHUGHQ LQ HLQH 6XVSHQVLRQ PLW
AgrobacteriumXQGGHPJHZQVFKWHQHLQ]XEULQJHQGHQ*HQJH
EUDFKWXPGDVJHZQVFKWH*HQLQGHU3IODQ]H]XH[SULPLHUHQ
$LGV $FTXLUHG ,PPXQH 'HILFLHQF\ 6\QGURPH HUZRUEHQHV ,PPXQ
VFKZlFKHV\QGURP
$OORWUDQVSODQWDWLRQ 7UDQVSODQWDWLRQYRQ=HOOHQ*HZHEHQRGHU2UJDQHQYRQ0HQVFK
]X0HQVFKRGHUJHQHUHOO/HEHZHVHQGHUVHOEHQ$UW
&$57=HOOWKHUDSLH &KLPHULF$QWLJHQ5HFHSWRU7=HOOWKHUDSLH
&DVXQG&DV &5,635DVVR]LLHUWHV3URWHLQÆEndonukleaseGLHLQ9HUELQGXQJ
PLW&5,635JHQXW]WZLUGXPÆDNADQHLQHUJHZQVFKWHQ6WHO
OH ]X VFKQHLGHQ (Æ Doppelstrangbruch) +lXILJ ZLUG LQ 9HUELQ
GXQJPLW&5,6356GDV&DV3URWHLQYHUZHQGHW&5,635&DV
&KURPRVRP ,P0LNURVNRSIDOOZHLVHVLFKWEDUH]HOOXOlUH6WUXNWXUGLHLQGHU'1$
LQGLFKWJHSDFNWHU)RUPHQWKDOWHQLVW'LHJHQHWLVFKH,QIRUPDWLRQ
YRQ2UJDQLVPHQLVWPHLVW LQHLQHUDUWW\SLVFKHQ$Q]DKOYRQ&KUR
PRVRPHQRUJDQLVLHUW
&KURPRVRPHQVDW] $OOH&KURPRVRPHQHLQHV2UJDQLVPXVGLHQXUHLQPDOYRUNRPPHQ
&LVJHQHVLV *HQHGHUVHOEHQ6SH]LHVRGHUNUHX]XQJVIlKLJHU$UWHQZHUGHQ LQ
HLQHQ2UJDQLVPXVHLQJHEUDFKW
&5,635 &OXVWHUHG5HJXODUO\,QWHUVSDFHG6KRUW3DOLQGURPLF5HSHDWV
'HOHWLRQ (QWIHUQHQ HLQLJHU ZHQLJHU 1XNOHRWLGH ELV KLQ ]X JDQ]HQ *HQHQ
RGHU*HQEHUHLFKHQ
'LSORLG 'RSSHOWHU&KURPRVRPHQVDW]-HGHV*HQLVWGDGXUFKLQGRSSHOWHU
$XVIKUXQJYRUKDQGHQ
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 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

'1$RGHU'16 'HR[\ULERQXFOHLFDFLG'1$RGHUGHXWVFK'HVR[\ULERQXNOHLQVlX
UH'16LVWEHLDOOHQ/HEHZHVHQXQGPDQFKHQ9LUHQ7UlJHUVXE
VWDQ] GHU (UELQIRUPDWLRQ '1$0ROHNOH EHVWHKHQ DXV ]ZHL
6WUlQJHQ GLH VSLUDOI|UPLJ DQJHRUGQHW HLQH 'RSSHOKHOL[ ELOGHQ
'LHVHVLQGZLHGHUXPDXVÆNukleotiden ]XVDPPHQJHVHW]W'LH
(UELQIRUPDWLRQLVWLQGHUMHZHLOLJHQ$EIROJHGHUYLHUYHUVFKLHGHQHQ
%DVHQGHU1XNOHRWLGHQJHVSHLFKHUWXQGZLUGGXUFKGLH3UR]HVVH
YRQ7UDQVNULSWLRQ XQG7UDQVODWLRQ ]XU+HUVWHOOXQJ YRQ3URWHLQHQ
YHUZHQGHW
'1$6HTXHQ]LHUXQJ $EOHVHQ GHU Æ Nukleotid EH]LHKXQJVZHLVH %DVHQDEIROJH GHU
'1$PLWWHOVXQWHUVFKLHGOLFKHU9HUIDKUHQ
'RSSHOVWUDQJEUXFK %UXFK GHV =XFNHU3KRVSKDW5FNJUDWV EHLGHU'1$6WUlQJH RK
QHGDVVGLH%LQGXQJ]ZLVFKHQGHQ%DVHQJHWUHQQWZLUG
(6=HOOHQ (PEU\RQDOH 6WDPP]HOOHQ EHVLW]HQ GLH )lKLJNHLW VLFK LQ YHU
VFKLHGHQH$UWHQ YRQ =HOOHQ DXV]XGLIIHUHQ]LHUHQ (Æ pluripotente 
Stammzellen)
ex vivo 8QWHUVXFKXQJYRQ=HOOHQ*HZHEHQRGHU2UJDQHQGLHHLQHP2U
JDQLVPXV HQWQRPPHQ ZXUGHQ XQWHU /DERUEHGLQJXQJHQ (Æ in 
vitro)
([SUHVVLRQ 9RUJDQJ EHL GHP '1$ DEJHOHVHQ XQG LQ HLQ 3URWHLQ EHUVHW]W
ZLUG
)RN ÆEndonuklease GLH DOV7HLO YRQÆZFN XQGÆTALE JHQXW]W
ZLUGXP'1$DQHLQHUJHZQVFKWHQ6WHOOH]XVFKQHLGHQ(Æ Dop-
pelstrangbruch)
*HQ $OV*HQZLUGHLQHEHVWLPPWH6HTXHQ]YRQ1XNOHRWLGHQEH]HLFK
QHW'LH$QRUGQXQJGHU1XNOHRWLGHQELOGHWHLQHQ&RGHGHU,QIRU
PDWLRQHQ EHLQKDOWHW$XI %DVLV GLHVHU JHVSHLFKHUWHQ ,QIRUPDWLRQ
ZHUGHQLQGHU=HOOH3URWHLQHKHUJHVWHOOW
*HQH'ULYH 0HFKDQLVPXV]XUUDVFKHQ9HUEUHLWXQJHLQHUJHQHWLVFKEHGLQJWHQ
(LJHQVFKDIWEHUGLHQDWUOLFKH9HUWHLOXQJKLQDXV
*HQH7DUJHWLQJ 0ROHNXODUELRORJLVFKH0HWKRGH]XP$XVWDXVFKXQG]XU9HUlQGH
UXQJEHVWLPPWHU*HQHPLWWHOVKRPRORJHU5HNRPELQDWLRQ
*HQ.QRFNRXW 9ROOVWlQGLJHV$XVVFKDOWHQHLQHV*HQV
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*ORVVDUXQG$ENU]XQJHQ 

*HQRP $OV*HQRPZLUGGLH*HVDPWKHLWGHU(UEDQODJHQXQGGHUGDULQJH
VSHLFKHUWHQ,QIRUPDWLRQHLQHV2UJDQLVPXVEH]HLFKQHW
*HQRPH(GLWLQJ =LHOJHULFKWHWH 9HUlQGHUXQJ GHU %DVHQDEIROJH LQ GHU Æ DNA
GXUFK +HUYRUUXIXQJ HLQHV RUWVVSH]LILVFKHQ 'RSSHOVWUDQJEUXFKV
XQG $XVQXW]XQJ GHU ]HOOHLJHQHQ 5HSDUDWXUYHUIDKUHQ Æ NHEJ
RGHUÆHDR
*HQRPH(GLWLQJ9HUIDKUHQ 0ROHNXODUELRORJLVFKH 0HWKRGHQ PLW GHQHQÆ Genome Editing
GXUFKJHIKUWZHUGHQ NDQQÆZFNÆTALEN XQGÆCRISPR/ 
Cas ]lKOHQ]XGHUDUWLJHQ9HUIDKUHQ
*HQRW\S 'LHHUEOLFKHQ(LJHQVFKDIWHQHLQHV2UJDQLVPXV
*UDIWLQJ 9HUHGHOXQJ(LQ6SU|VVOLQJZLUGDXIHLQHQ:XU]HOVWRFNJHEXQGHQ
:XUGHGHU:XU]HOVWRFNJHQHWLVFKYHUlQGHUWGHU6SU|VVOLQJDEHU
QLFKW VLQG GLHVH 9HUlQGHUXQJHQ LQ %OlWWHUQ RGHU )UFKWHQ QLFKW
VLFKWEDU
*7.2 Æ Knock-out GHV *HQV Į*7 EH]LHKXQJVZHLVH **7$ ZHO
FKHV IUGLH3URGXNWLRQGHV*DOĮ*DO(SLWRSVYHUDQWZRUWOLFK
LVW LP 5DKPHQ YRQ ;HQRWUDQVSODQWDWLRQ +HUVWHOOXQJ YRQ
*7.26FKZHLQHQ
*92 *HQWHFKQLVFKYHUlQGHUWH2UJDQLVPHQ
*93 *HQWHFKQLVFKYHUlQGHUWH3IODQ]HQ
+'5 +RPRORJ\GLUHFWHG UHSDLU GHXWVFK KRPRORJH 5HNRPELQDWLRQV
UHSDUDWXU=HOOHLJHQHU5HSDUDWXUPHFKDQLVPXVEHLHLQHPÆDop-
pelstrangbruch 'DEHL ZHUGHQ DQKDQG HLQHU 6HTXHQ]YRUODJH
%UFKHLQGHUÆ DNAJHQDXZLHGHUKHUJHVWHOOW
+HWHUR]\JRW 'LHYHUHUEWHQ$OOHOHEHLGHUE]ZDOOHUZHQQPHKUDOV]ZHL&KUR
PRVRPHQVlW]H GHVVHOEHQ *HQV XQWHUVFKHLGHQ VLFK DXFK DOV
©PLVFKHUELJªEHVFKULHEHQ
+H[DSORLG 6HFKVIDFKHU&KURPRVRPHQVDW]
+,9 +XPDQHV ,PPXQGHIL]LHQ]YLUXV (LQ 5HWUR E]Z /HQWLYLUXV ZHO
FKHVLP0HQVFKHQ$LGVKHUYRUUXIW

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
+RPRORJH5HNRPELQDWLRQ 0ROHNXODUELRORJLVFKHU 3UR]HVV EHL GHP $EVFKQLWWH KRPRORJHU
'1$PLWHLQDQGHUYHUWDXVFKWZHUGHQN|QQHQ'LHVHU9RUJDQJWULWW
QDWUOLFKZlKUHQGGHU0HLRVHDXIXQGI|UGHUWJHQHWLVFKH'LYHUVL
WlWLQQHUKDOEYRQ3RSXODWLRQHQ
+RPR]\JRW 'LHYHUHUEWHQ$OOHOHEHLGHUE]ZDOOHUZHQQPHKUDOV]ZHL&KUR
PRVRPHQVlW]HGHVVHOEHQ*HQVVLQG LGHQW DXFKDOV©UHLQHUELJª
EHVFKULHEHQ
+XPDQ(QKDQFHPHQW $QVlW]H XQG 7HFKQLNHQ ]XU 9HUEHVVHUXQJ RGHU (UZHLWHUXQJ GHU
PHQVFKOLFKHQ/HLVWXQJVIlKLJNHLW
in vitro /DWHLQLVFKIU©LP*ODVªLQGHU3HWULVFKDOH8QWHUVXFKXQJRGHU
9HUlQGHUXQJ HWZD PLWWHOV *HQRPH (GLWLQJ YRQ 2UJDQLVPHQ
RGHU=HOOHQXQWHU/DERUEHGLQJXQJHQ
in vivo 9RUJlQJHGLHLPOHEHQGLJHQ2UJDQLVPXVVHOEVWVWDWWILQGHQ]%
*HQRPH (GLWLHUXQJ LQ OHEHQGHQ 9HUVXFKVWLHUHQ RGHU LP 0HQ
VFKHQ
,QVHUWLRQ (LQIJHQ HLQLJHU ZHQLJHU 1XNOHRWLGH JDQ]HU *HQH RGHU *HQ
EHUHLFKHLQQHUKDOEHLQHV'1$$EVFKQLWWV
,QWUDJHQHVLV (LQEULQJXQJHLQHV'1$$EVFKQLWWVGHVVHQJHQHWLVFKHQ(OHPHQ
WH GHUVHOEHQ$UW RGHU HLQHU NUHX]XQJVIlKLJHQ 6SH]LHV HQWVWDP
PHQGHUHQ$QRUGQXQJMHGRFKV\QWKHWLVFKYHUlQGHUWZXUGH
L36=HOOHQ ,QGX]LHUWHSOXULSRWHQWH6WDPP]HOOHQN|QQHQ LP/DERUDXVÆso-
matischen ZellenKHUJHVWHOOWZHUGHQXQGEHVLW]HQlKQOLFKH(LJHQ
VFKDIWHQZLHÆES-Zellen. 6LHN|QQHQVLFK]XXQWHUVFKLHGOLFKHQ
$UWHQYRQ=HOOHQDXVGLIIHUHQ]LHUHQ(Æ pluripotente Stammzellen)
,376 ,QVWLWXWHIRU3URVSHFWLYH7HFKQRORJLFDO6WXGLHV
,9) ,QYLWUR)HUWLOLVDWLRQ .QVWOLFKH %HIUXFKWXQJ GHU (L]HOOH DXVVHU
KDOEGHV.|USHUVLP/DERU
.HLPEDKQ =HOOOLQLH=HOODEIROJH ZHOFKH GLH JHQHWLVFKH ,QIRUPDWLRQ HQWKlOW
ZHOFKHYHUHUEWZLUG(Æ Keimzellen)
 
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
.HLPEDKQHLQJULII *HQWHFKQLVFKH9HUlQGHUXQJGHU'1$GHU.HLPEDKQ]XU9HUKLQ
GHUXQJ JHQHWLVFK EHGLQJWHU (UNUDQNXQJHQ .HLPEDKQWKHUDSLH
RGHU ]XU JHQHWLVFKHQ 2SWLPLHUXQJ (Æ Human Enhancement)
.HLPEDKQHLQJULIIHN|QQHQDQGHQÆ KeimzellenGHUEHIUXFKWHWHQ
(L]HOOHRGHUGHQVSHUPDWRJRQLDOHQ6WDPP]HOOHQ 9RUOlXIHU]HOOHQ
YRQ6SHUPLHQYRUJHQRPPHQZHUGHQ
.HLP]HOOHQ (L]HOOHQXQG6SHUPLHQ6LHHQWKDOWHQGDV(UEJXWZHOFKHVDQGLH
1DFKNRPPHQYHUHUEWZLUG
.08 .OHLQHXQGPLWWOHUH8QWHUQHKPHQ'LH'HILQLWLRQHUIROJWPHLVWEHU
GLH$Q]DKOGHU%HVFKlIWLJWHQ LQGHU6FKZHL]XQG(88QWHUQHK
PHQPLWHLQHPELV$QJHVWHOOWHQ
.QRFNLQ (LQIJHQPHKUHUHU1XNOHRWLGHELVKLQ]XHLQHPJHVDPWHQ*HQLQ
HLQHQ'1$$EVFKQLWWLP*HQRPGHV=LHORUJDQLVPXV
.QRFNRXW 9HUOXVWHLQHU*HQIXQNWLRQGXUFK(LQIJHQYRQHLQHPRGHUPHKUH
UHQ1XNOHRWLGHQ
.RH[LVWHQ] 0DVVQDKPHQ ]XU (WDEOLHUXQJ XQG$XIUHFKWHUKDOWXQJ HLQHU 7UHQ
QXQJ YRQ *9 XQG 1LFKW*93IODQ]HQ LP ODQGZLUWVFKDIWOLFKHP
$QEDX7UDQVSRUWXQG9HUDUEHLWXQJ
0DUNHUDVVLVWHGEUHHGLQJ
0$%
*HQHWLVFKH 0DUNHU GLH IU HLQH EHVWLPPWH (LJHQVFKDIW VWHKHQ
ZHUGHQEHLGHU=XFKWDOV+LOIVPLWWHOKHUDQJH]RJHQ
0HGHD'ULYH *HQH'ULYHGHU]XHLQHU3RSXODWLRQVUHGXNWLRQIKUW
0HLRVH =HOOWHLOXQJ GLH ]X .HLPEDKQ]HOOHQ IKUW XQG GLH &KURPRVRPHQ
DXIHLQHQ6DW]UHGX]LHUW6LHHUP|JOLFKWVH[XHOOH5HSURGXNWLRQ
0HQGHOVFKH9HUHUEXQJ 1DFKNRPPHQHUKDOWHQYRQMHGHP(OWHUQWHLOHLQHQ&KURPRVRPHQ
VDW] 'LH *HQH GHU (OWHUQ KDEHQ MHZHLOV HLQH SUR]HQWLJH
&KDQFHGHP1DFKNRPPHQYHUHUEW]XZHUGHQ
P51$ 0HVVHQJHU51$GHXWVFK%RWHQ516
0XWDJHQHVH 9HUIDKUHQ ]XU +HUVWHOOXQJ YRQ 0XWDWLRQHQ EHU GLH QDWUOLFKH
0XWDWLRQVUDWHKLQDXVGDEHLJLEWHVFKHPLVFKHSK\VLNDOLVFKHXQG
ELRORJLVFKH0XWDJHQHVH9HUIDKUHQ

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
0XWDWLRQ 6SRQWDQDXIWUHWHQGHJHQHWLVFKH9HUlQGHUXQJGHU'1$GLHDXFK
GXUFK%HVWUDKOXQJ&KHPLNDOLHQXQGPROHNXODUJHQHWLVFKH7HFKQL
NHQKHUYRUJHUXIHQZHUGHQN|QQHQ
1*2 1RQJRYHUQPHQWDORUJDQL]DWLRQ1LFKWUHJLHUXQJVRUJDQLVDWLRQ
1+(- 1RQKRPRORJRXV HQG MRLQLQJ GHXWVFK QLFKW KRPRORJH 9HUELQ
GXQJYRQ'1$(QGHQ
13%7 1HZ3ODQW%UHHGLQJ7HFKQLTXHVDXFKÆNPZV
13=9 1HXH3IODQ]HQ]FKWXQJVYHUIDKUHQDXFKÆNPBT
1XNOHDVH (Q]\PJUXSSH GLH 1XNOHLQVlXUH DEEDXW =HQWUDOHV (OHPHQW YRQ
ÆGenome Editing-Verfahren
1XNOHRWLG (OHPHQWH GHU 1XNOHLQVlXUH (LQ 1XNOHRWLG EHVWHKW DXV HLQHP
=XFNHUEHVWDQGWHLOEHLÆDNA:'HVR[\ULERVHEHLRNA:5LERVH
HLQHP3KRVSKDWUHVWXQGHLQHU%DVH,Q'1$NRPPHQYLHU%DVHQ
YRU$GHQLQ $*XDQLQ *&\WRVLQ &XQG7K\PLQZREHL MH
ZHLOV$XQG7VRZLH*XQG&PLWHLQDQGHUHLQH%LQGXQJHLQJHKHQ
N|QQHQ
R- 2KQH-DKU$QJDEHLQ.XU]]LWDWHQLP7H[WEHLGHQHQGLH4XHOOHQ
DQJDEHEHUNHLQH-DKUHVDQJDEHYHUIJW
2'0 2OLJRGLUHFWHG0XWDJHQHVLV0LWWHOVHLQHVNXU]HQ1XNOHRWLGVWUDQJV
2OLJRQXNOHRWLGVWUDQJ ZHUGHQ JH]LHOWH 9HUlQGHUXQJHQ DQ HLQHU
EHVWLPPWHQ'1$6WHOOHLQGX]LHUW
2II7DUJHW(IIHNWH 8QHUZQVFKWH 9HUlQGHUXQJ YRQ 1XNOHRWLGHQ RGHU $EVFKQLWWHQ
GHU'1$PLWWHOV*HQRPH(GLWLQJDEVHLWV GHU=LHOUHJLRQGHV*H
QRPH(GLWLQJ6\VWHPV
2Q7DUJHW(IIHNWH 8QHUZQVFKWH 9HUlQGHUXQJ YRQ 1XNOHRWLGHQ RGHU $EVFKQLWWHQ
GHU'1$PLWWHOV*HQRPH(GLWLQJDP LQWHQGLHUWHQ2UWGHU9HUlQ
GHUXQJ 2Q7DUJHW(IIHNWH N|QQHQ DXIWUHWHQ ZHQQ GLH .RUUHN
WXUPHFKDQLVPHQ +'5 RGHU 1+(- GLH ]X HLQHU 9HUlQGHUXQJ
IKUHQDQGHUVDXIWUHWHQRGHUDEODXIHQDOVLQWHQGLHUW
2YHUULGH'ULYHV 6WUDWHJLH ]XU.RQWUROOH YRQ*HQH'ULYHV(LQ2YHUULGH'ULYH KDW
GDV=LHOHLQHQEHUHLWVEHVWHKHQGHQ*HQH'ULYH]XEHUVFKUHLEHQ
E]ZDXV]XVFKDOWHQ$XFKEHNDQQWXQWHU5HYHUVDO'ULYH
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
3&5 3RO\PHUDVH&KDLQ5HDFWLRQ3RO\PHUDVH.HWWHQUHDNWLRQ9HUIDK
UHQ]XU9HUYLHOIlOWLJXQJYRQ'1$LP/DERU
3KlQRW\S 'DV(UVFKHLQXQJVELOG XQG GLH HUNHQQEDUHQ0HUNPDOH HLQHV2U
JDQLVPXV
3,' 3UlLPSODQWDWLRQVGLDJQRVWLN 8QWHUVXFKXQJ GHV (PEU\RV QDFK
NQVWOLFKHU %HIUXFKWXQJ (Æ IVF) XQG YRU GHVVHQ(LQEULQJXQJ LQ
GLH*HElUPXWWHUPLWWHOVJHQHWLVFKHU'LDJQRVWLN
SOXULSRWHQWH6WDPP]HOOHQ .|USHU]HOOHQGLHVLFKLQXQWHUVFKLHGOLFKH=HOOHQEH]LHKXQJVZHLVH
*HZHEH DXVGLIIHUHQ]LHUHQ N|QQHQ Æ ES-Zellen XQG Æ iPS-
Zellen VLQGSOXULSRWHQWH6WDPP]HOOHQ
5G'0 51$GHSHQGHQW'1$PHWK\ODWLRQ0HWKRGHGLH]XNHLQHU1XNOHR
WLGYHUlQGHUXQJIKUWDEHU]XHLQHU9HUlQGHUXQJLQGHU([SUHVVLRQ
5HYHUVDO Æ2YHUULGH'ULYH
5HYHUVHEUHHGLQJ 8PNHKUXQJGHUEOLFKHQ=XFKWUHLKHQIROJHPHLVW]XU+HUVWHOOXQJ
KRPR]\JRWHU(OWHUQOLQLHQ
51$ 5LERQXFOHLFDFLGGHXWVFK5LERQXNOHLQVlXUHRGHU516
6'1 6LWH'LUHFWHG1XNOHDVH (LQH 1XNOHDVH GLH HLQH GHILQLHUWH '1$
HUNHQQWXQGVFKQHLGHW
6'1 (LQHXQJH]LHOWH9HUlQGHUXQJYRQHLQHP1XNOHRWLGRGHUHLQLJHUZH
QLJHU1XNOHRWLGH LQQHUKDOEHLQHUYRUKHUGHILQLHUWHQ'1$6HTXHQ]
'LH XQJH]LHOWH 9HUlQGHUXQJ UHVXOWLHUW DXV GHP 1+(-5HSDUDWXU
PHFKDQLVPXV
6'1 (LQH JH]LHOWH 9HUlQGHUXQJ YRQ HLQHP 1XNOHRWLG RGHU PHKUHUHU
1XNOHRWLGH LQQHUKDOE HLQHU YRUKHU GHILQLHUWHQ'1$6HTXHQ]'LH
JH]LHOWH 9HUlQGHUXQJ UHVXOWLHUW DXV GHP $EODXI GHV +'55H
SDUDWXUPHFKDQLVPXV
6'1 (LQ JH]LHOWHU$XVWDXVFK JU|VVHUHU *HQDEVFKQLWWH 'DV (LQIJHQ
HLQHVJHVDPWHQ*HQHVIlOOWDOVRXQWHU6'1$QZHQGXQJ
VRPDWLVFKH*HQWKHUDSLH 7KHUDSHXWLVFKHU(LQJULIILQGLHÆDNAYRQÆsomatischen Zellen 
]XU%HKDQGOXQJYRQ.UDQNKHLWHQ9HUlQGHUXQJHQGHU'1$GLHLP
5DKPHQ GHU VRPDWLVFKHQ *HQWKHUDSLH KHUYRUJHEUDFKW ZXUGHQ
VLQGQLFKWZHLWHUYHUHUEEDU
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
VRPDWLVFKH=HOOHQ .|USHU]HOOHQEHL7LHUHQXQG0HQVFKHQ
6\QWKHWLF*HQRPLFV +HUVWHOOXQJDUWLIL]LHOOHUJHQHWLVFKHU(OHPHQWHGLH LQGHU1DWXUVR
QLFKWYRUNRPPHQ
6\QWKHWLVFKH%LRORJLH .UHLHUHQ'HVLJQHQ+DQWLHUHQPLWELRORJLVFKHQ(OHPHQWHQGLHLQ
GHU)RUPQLFKWQDWUOLFKYRUNRPPHQ
7$/(1 7UDQVFULSWLRQ $FWLYDWRU/LNH (IIHFWRU 1XFOHDVH (LQÆ Genome 
Editing-Verfahren
7UDQVJHQHVLV *HQHHLQHUDQGHUHQQLFKWNUHX]EDUHQ$UWZHUGHQLQHLQHQ2UJD
QLVPXVHLQJHEUDFKW
7UDQVORNDWLRQ 9HUODJHUXQJYRQ&KURPRVRPHQDEVFKQLWWHQDQHLQHQDQGHUHQ2UW
7=HOOHQ %OXW]HOOHQ]XU,PPXQDQWZRUW
9HNWRUHQ 7UlJHUPHGLHQPLW GHQHQJHQHWLVFKHV0DWHULDO LQ HLQH=HOOHHLQ
JHEUDFKW ZHUGHQ N|QQHQ $XFK *HQRPH (GLWLQJ6\VWHPH XQG
'1$9RUODJHQ ZHUGHQ PLWWHOV 9HNWRUHQ HLQJHEUDFKW (V ZHUGHQ
YLUDOH XQG QLFKW YLUDOH 9HNWRUHQ XQWHUVFKLHGHQ GLH ZLHGHUXP LQ
8QWHUNDWHJRULHQXQWHUWHLOWZHUGHQN|QQHQ
;HQRJUDIW =HOOHQ*HZHEHRGHU2UJDQHGLHLP=XJHYRQ;HQRWUDQVSODQWDWL
RQWUDQVSODQWLHUWZXUGHQ
;HQRWUDQVSODQWDWLRQ 7UDQVSODQWDWLRQ YRQ =HOOHQ *HZHEHQ RGHU 2UJDQHQ ]ZLVFKHQ
YHUVFKLHGHQHQ$UWHQ]%YRP6FKZHLQ]XP0HQVFKHQ
=)1 =LQNILQJHU1XNOHDVH(LQÆGenome Editing-Verfahren




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2UJDQLVDWLRQHQXQG,QVWLWXWLRQHQ
$&0* $PHULFDQ&ROOHJHRI0HGLFDO*HQHWLFVDQG*HQRPLFV
$55,*( $VVRFLDWLRQ IRU 5HVSRQVLEOH 5HVHDUFK DQG ,QQRYDWLRQ LQ *HQRPH
(GLWLQJ
$6+* $PHULFDQ6RFLHW\RI+XPDQ*HQHWLFV
%$* %XQGHVDPWIU*HVXQGKHLW
%%$: %HUOLQ%UDQGHQEXUJLVFKH$NDGHPLHGHU:LVVHQVFKDIWHQ
%I5 %XQGHVLQVWLWXWIU5LVLNREHZHUWXQJ
%*( %XQGHVJHULFKW
%/: %XQGHVDPWIU/DQGZLUWVFKDIW
&2*(0 &RPPLVVLH *HQHWLVFKH 0RGLILFDWLH 7KH 1HWKHUODQGV &RPPLVVLRQ
RQ*HQHWLF0RGLILFDWLRQ
'(5 'HXWVFKHU(WKLNUDW
($6$& (XURSHDQ$FDGHPLHV6FLHQFH$GYLVRU\&RXQFLO
()%6 (LGJHQ|VVLVFKH)DFKNRPPLVVLRQIUELRORJLVFKH6LFKHUKHLW
(* (XURSlLVFKH*HPHLQVFKDIW
(*( (XURSHDQ*URXSRQ(WKLFVLQ6FLHQFHDQG1HZ7HFKQRORJLHV
(.$+ (LGJHQ|VVLVFKH(WKLNNRPPLVVLRQIUGLH%LRWHFKQRORJLH LP$XVVHU
KXPDQEHUHLFK VHLW  VLHKH$UW *HQWHFKQLNJHVHW] YRUKHU
(LGJHQ|VVLVFKH (WKLNNRPPLVVLRQ IU GLH *HQWHFKQLN LP DXVVHU
KXPDQHQ%HUHLFK
(8 (XURSlLVFKH8QLRQ
(X*+ (XURSlLVFKHU*HULFKWVKRI
(:5 (XURSlLVFKHU:LUWVFKDIWVUDXP
© CC BY-NC-ND, vdf.ch/open-access/genome-editing-interdisziplinare-technikfolgenabschatzung-e-book.html
 *HQRPH(GLWLQJ,QWHUGLV]LSOLQlUH7HFKQLNIROJHQDEVFKlW]XQJ

+)($ +XPDQ)HUWLOLVDWLRQDQG(PEU\RORJ\$XWKRULW\*URVVEULWDQQLHQ
-5& -RLQW5HVHDUFK&HQWUH
1$6(0 1DWLRQDO$FDGHPLHVRI6FLHQFH(QJLQHHULQJ0HGLFLQH
1(. 1DWLRQDOH(WKLNNRPPLVVLRQLP%HUHLFKGHU+XPDQPHGL]LQ
51$$6 5R\DO1HWKHUODQGV$FDGHP\RI$UWVDQG6FLHQFH
6$* 6FKZHL]HU$OOLDQ]*HQWHFKIUHL
8. 8QLWHG.LQJGRP
86$ 8QLWHG6WDWHVRI$PHULFD
86'$ 8QLWHG6WDWHV'HSDUWPHQWRI$JULFXOWXUH
 
*HVHW]H
$2(3h $XVIKUXQJVRUGQXQJ]XP(XURSlLVFKHQ3DWHQWEHUHLQNRPPHQ
%0. %LRPHGL]LQNRQYHQWLRQ
%9 %XQGHVYHUIDVVXQJ
&DUW9 &DUWDJHQD9HURUGQXQJ
&:h &KHPLHZDIIHQEHUHLQNRPPHQ
(3h (XURSlLVFKHV3DWHQWEHUHLQNRPPHQ
(69 (LQVFKOLHVVXQJVYHURUGQXQJ
)09 )XWWHUPLWWHOYHURUGQXQJ
)U69 )UHLVHW]XQJVYHURUGQXQJ
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Mit den neuesten Methoden der Gentechnik kann das Erbgut mit geringerem Aufwand und höherer 
Präzision verändert werden als bisher. Die erst seit wenigen Jahren verfügbare Technik CRISPR wird in 
der Forschung bereits rege benutzt und weckt grosse Erwartungen. 
Solche als Genome Editing (Genom-Editierung) bezeichneten Verfahren eröffnen in der Medizin und der 
Tier- und Pflanzenzucht neue Möglichkeiten, die mitunter kontrovers diskutiert werden. Bei Pflanzen 
gibt es erste Anwendungen, aber Unklarheiten in Bezug auf die Akzeptanz durch die Bevölkerung und 
die Regulierung. In der Medizin könnte die somatische Gentherapie bald öfter eingesetzt werden und die 
Xenotransplantation rückt näher in den Bereich des Möglichen; es stellen sich jedoch Fragen nach 
Sicherheit, Finanzierung und Alternativen. Zudem ist die Diskussion um Eingriffe in die menschliche 
Keimbahn neu entflammt. Gene Drives könnten Organismen in ganzen Ökosystemen verändern – mit 
ungewissen Folgen.
Die interdisziplinäre Studie untersucht Chancen und Risiken des Genome Editings in diesen Bereichen. 
Sie präsentiert die technisch-naturwissenschaftlichen Grundlagen und analysiert ethische, rechtliche 
und ökonomische Aspekte.
